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Makes my job a cinch 


. .. everyone should have a copy of the new 


WHY do it the hard way? If you ever have 
to order thermocouples, leadwire, insulators, 
terminal blocks—or any pyrometer supplies— 
you know what a problem it can be. Getting 
the right specifications is a real job. Often 
production can be held up. 


NOW, the Brown Pyrometer Supplies Buy- 
ets’ Guide reduces all this work to a simple 
A, B, C. Engineering, purchasing and mainte- 
nance departments, all say that this free book 
is the greatest aid ever published for the man 
who has pyrometer instruments in his plant. 


No wonder it is the most requested book in 
its field. 


BROWN |p 


“EL 
FOR BETTER PROCESSING 


Brown Pyrometer Supplies Buyers' Guide 


NEW EDITION 


... yours for the asking 


The NEW EDITION is ready. You may need it 
tomorrow in your plant. Send for your free copy 
right now. 


SBRRERERRERRER SR SEER ER REESE ERE ERE SRE RE SRE R ESR SE REE EE SR ESS 


The Brown Instrument Co. 
4482 Wayne Ave. 
Philadelphia 44, Pa. 


Sure, without obligation send me the new edition of the 
Brown Pyrometer Supplies Buyers’ Guide No. 100-2. 


aS SSB BBR BRB EER EE SS © © 


Name..... ; Title 


Company . 


Honevwell Address 
: -™ } 


Zone. State 
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M. F. BEHAR, Editor 


WO weeks from the time of writing these lines, the third 

National Instrument Conference and Exhibit will open 
its doors in Philadelphia. As on preceding occasions, we 
have been asked to “open” it on paper. 

Since Instruments’ publication date is the 15th, and since 
the Conference will be held from the 13th to the 17th, our 
subscribers will be reading this page the week after they 
may have read about the Conference in their daily news- 
papers. This year there OUGHT to be more newspaper pub- 
licity than in 1946 or 1947, because both the Conference and 
the Exhibit are bigger, more varied and more newsworthy. 
(See the programs in last month’s Instruments.) But there 
may be less newspaper publicity. Here is why: 

In December 1946 the ISA selected the place—Philadel- 
phia—and the time—Sept. 13-17, 1948—and promptly an- 
nounced this decision to all organizations concerned. Months 
later, the American Association for the Advancement of 
Science, planning its Centennial Celebration for the autumn 
of 1948, found that the only suitable place was Washington 
and the only suitable time, the week of September 13th! 
Therefore, as you read this page you probably will remem- 
ber having read many scientific and technical news items 
datelined Washington . . . and only a few brief ones date- 
lined Philadelphia. 

Detailed reports of the ISA Conference and Exhibit will 
appear in the October Instruments—both in the ISA Jourrial 
section and in “the front of the mag.” Although specific 
details cannot be foretold, a broad over-all picture can be 
foreseen. It is a picture of continued advances on most 
fronts. Thus, predictions made two years ago may be re- 
peated—predictions of greater importance of the functions 


'assigned to (A) instruments and (B) Instrument Men. 


(A) 

The increasingly-important functions assigned to meas- 
uring and automatic-control instruments will be: 

1. Minimizing the sum total of human drudgery, espe- 
cially in eliminating repetitive operations and particularly 
in automatic dimensional gaging, automatic inspection of 
products, automatic grading, etc.; 

2. Creating new and better kinds of jobs; 

3. Bettering working conditions; 

4. Labor saving in the sense of increasing productivity 
bringing about higher wages and lower prices; 

5. Fuel saving and electric-energy saving in utilization; 

6. Materials saving; 
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7. Prolonging the service-life of processing equipment; 

8. Increasing production from processing equipment; 

9. Accelerated modification of processing equipment, even 
to scrapping present equipment in acceptance of the oft- 
repeated preachment “Design controllability into production 
units!”; 

10. Better quality and uniformity of product; 

11. Minimization (sometimes elimination) of rejects; 

12. Minimizing reliance on human watchfulness; 

13. Accident prevention; 

14. Accelerating the conversion of batch 
continuous processes; 

15. Closer control in both senses: 
and (b) automatic control; 

16. Improvements in services rendered to the public by 
ALL of the competing transportation industries; 


processes to 


product control 


(a) 


17. Ditto for the communications industries; 

18. Continued improvements in meteorology, navigation, 
geophysical sciences, biological sciences, preventive and 
curative medical practices . . . and numerous other non- 
industrial fields depending increasingly on instruments; 

19. Creating new industries and rehabilitating and ex- 
panding old industries. 


(B) 


There will likewise be an enhancement of the functions 
assigned to the Instrument Man, be his title “mechanic” or 
“President.” The enhanced importance of these functions 
will be accompanied by: 

1. Enhanced status—increased recognition by others and 
increased pride in one’s own job regardless of title. 

2. Greater stability of employment—less dependence on 
“politics” or on the fortunes of wars between factions. 

3. Relatively higher percentual raises in pay. 

4. Closer association of Instrument Men with one another 
through formation of new ISA Local Sections. 

5. Closer association of instrument-minded engineers, 
technicians, scientists, executives, educators, etc., with one 
another through greater official interest in Measurement 
and Control within other existing societies. 

6. An increase in instrument education—first a QUANTI- 
TATIVE increased enrollment in courses on Instrumentation 
subjects. 

7. A corresponding—but 
improvement in instrument education. 


not measurable—QUALITATIVE 
—MFB 
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The Month’s NEW INSTRUMEN 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 86° 





Displacement-input Remote-reading-and-control System 


New “Atcotran Precision Measuring 
System” is an industrial electric-gaging 
system of the variable mutual-induct- 
ance type (phase-responsive sub-type) 
with a choice of primary elements to 


Bakelite or ceramic coil form 


all sensitivity (with primary element) 
is 0.025% and over-all accuracy 0.25%. 
Distance from pick-up to instrument 
may be 1000 ft. without special provi- 
sions. “Atcotran” does not require 
special high-frequency power supply 
because primary-winding excitation is 
from ordinary 60-cycle source. It can 


See.A 
: operate under water. It imposes “little 
or no reaction force” on primary 
measuring element and, in most appli- 
cations, requires 3 volts per unit from 
60-cycle source. Fig. 2 shows typical 
characteristics: linear response, 0.05” 
total displacement for varying output 
from zero to full value, and 0.1 volt 
maximum output. Two or more “Atco- 
trans” may be connected to give an 
electrical output which is the sum, 
difference or average of a plurality of 
primary-element displacements and 
hence of related variables. Simplest 
system (not illustrated) consists of an 
“Atcotran” with bucking-connected 
secondaries and a 0.1-volt a-c. volt- 
meter. Usual method of application of 
“Atcotran” is in vertical position for 
completely eliminating friction, as 
shown in Figs. 3 and 4. These diagrams 
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ate or minimize problems of zero 
checking, inability to load to full rated 
range, hysteresis effects, etc. Bourdo; 
tube is not called upon to accomplis! 
any work: only the “Atcotran” arma- 
ture moves slightly. Zero adjustment is 
embodied in a simple thumb-screw, 
standard on all units. It is claimed that 
Bourdon tubes may be loaded to full 
rated range and consistently return t 
“zero” position within accuracy limita- 
tions of “Atcotran” system. New trans- itr 
mitters and standard “Atcotran” 
ceivers (indicators, recorders, etc.) ar 
accurate to within 0.25%. 
of 1 part in 4000 or better is said to be 
"4 usual performance. Any number of 
7 pressure transmitters, of either th 
same or different ranges, may be read 
from one common indicator equipped 
with selector switch stations. Trans 
mitters consisting of K-Monel Bourdor 
tubes mounted in dust-tight enclosures J 
are suitable for service on many corro- 
sive applications such as HeS-bearing 
gas and oil, oxygen NHs, fluorides, 
hydrochloric acid, brine and caustic 
soda. Standard ranges: 0-30/100/500 
‘1000/5000/10,000 lbs./in.*. —Autom 
tic Temperature Control Co., Inc., 52 
Pulaski Ave., Philadelphia 44, Pa. 


Please mention number 902 when fillin 





Volts output 


(ee 


0 | aE Be 6 7 8 10 
Armature displacement in hundredths of an inch 
actuate the standardized transmitting 
units and choice of instruments and 
automatic-control auxiliaries. Thus, 
possible combinations of already-avail- 
able elements run into the thousands. 
(Therefore, none of the photographs 
accompanying the announcement are 
used.) Common feature of all systems is 
“Atcotran” pick-up (Fig. 1) which has 
well-known advantages of three-winding 
inductance-type displacement pick-up 
and is said to have a unique combination 
of advantages resulting from five years 
of research and development preceding 
first public announcement. Intrinsic 
sensitivity and accuracy of “Atcotran” 
are such that in many cases the over- 


| ee 





Line 


; 
a Sensitivity 
> 
r J 
a i 


Primary 
Element 


Le 
Input - 
Tra nsformer |— . 








Primary Element 
(Pressure, 


instruments, Pittsburgh 


Geta 
Bias 
bye Input Fig.4 Control 


show two of the numerous circuit pos- 
sibilities and _ industrial-application 
possibilities. Fig. 8 shows — variable-in- 
ductance telemetering or remote-control ne 
circuit with automatic self-balancing; . ‘ 

Fig. 4 shows a simple on-off control High-output Resistance- 
thermometer Bulb 


Amplifier 


SIBIE 





——s 
eee | 
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circuit and suggests also the three- 
position circuit employing two elec- 
tronic relays, one on “A” phase and 
one on “B” phase.—Automatice Tem- 
perature Control Co., 5212 Pulaski 
Ave., Philadelphia 44, Pa. 


Please mention number 901 when filling out card 


New 400-ohm resistance thermomete! 
bulb has been developed to satisfy de- 
mand for a high-output primary ele- 
ment. New design has an_ ice-point 
resistance of 400 ohms. In spite of this 
high resistance, bulb is only slightly 
larger than maker’s other types. Dia- 
meter is 0.200’; wound length 2”. Bulb 
is made only in “Type B” and “T, 
that is, tungsten wire embedded either 
in quartz or Pyrex glass. New bul! 
offers an eight-fold increase in sensit- 
vity over a 50-ohm bulb.—Pau! ©. 


Phase2lline) 





Su cep 


a aa ¥: Ov. 60ey 











|Servomotor! 


Pressure-telemetering System 
New “Atcotran” pressure-measuring 
ae : and transmitting system, said to have 
a ‘ been under active development for the 
; 


past five years, employs “Atcotran” 
mutual-inductance pick-up (described 
in preceding item) actuated by stan- 
dard primary measuring elements such 
as Bourdon tubes or bellows (depending 
upon pressure range), so as to elimin- 


Weiller, 95 Broad St., New York 
N. Y 


Please mention number 903 when filling out 


Instrument: 
Cind., Rec. | 
or Control): 
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Flow-rate-meter 


New “Beth-Flo Gentile (pronounced 
ntilly) Flow Tube” is said to repre- 
nt not only the first major improve- 
nt in head-meter primary elements 
fifty-seven years “but a definite 
ange in the principles of flow meter- 
»” It consists essentially of a short- 
ngth pipe equipped with two groups 
___ & pressure nozzles around the inner 





j 


: 


Instrument 










of 


ZeY0 riphery — one group pointing up- 


Rear ream, the other downstream. Each 
scomplish pizle group is interconnected by a 
1” arma- emmon pressure ring. From these two 
stment js @ressure Tings, connections are made 
nb-serew. ( the high- and low-pressure sides of 
med that flowmeter. Differential head is differ- 
1 to fyi] nce between total head impressed on 
return to (lozzles pointing downstream and total 
y limita- ead impressed on nozzles pointing up- 
»~w trans- itream. Symmetry of new device per- 
ran” ye- pits measurement of flow in either 
etc.) are firection. Flow tube is normally 
nsitivity Mess than one pipe diameter in 
aid to be figngth; can be installed at any section 
mber of ff a pipe-line with no straight run limi- 
ther the fi@tions; offers a negligible resistance 
be read > flow and thereby saves power; obvi- 
equipped fates need of expensive masonry vaults 
. Trans- iequired for many long-tube primary 
Bourdon ements; provides a_ differential 
iclosures jreater than that of a Venturi or orifice 
ly corro- Jr same ratio of flow tube to. pipe 
-bearing ameter, so that range for measuring 
luorides, fight gases or slow-moving liquids is in- 
Sey eased. Accuracy is constant over 
ov" Entire range of commercial flow meas- 
Automa- rement. New flow tubes can meter 
~~ Mases and vapors as easily as liquids. 
oo ll readings being taken at the same 
ction of flow path, usual corrections 
br internal energy changes drop out 

me the flow formula. Accuracy is not 
Ce- fected by assumptions inherent in 
adings of other types of primary ele- 

ents. Discharge coefficient is, simply, 

nometer #4 (2gh)? for all values of P2/P; and 
isfy de- MMO corrections are necessary when 
ary ele MOWnstream pressure falls below 
ce-point Ritieal value, ie., 52% for air, 57% 
» of this Hr steam, etc. Several designs and sizes 
slightly re already available. Fig. 1 shows a 
es. Dia- @ inlet-diameter “Type V” tube -with 
2". Bulb # flange OD and 6” flange face-to-face 
nd “T," Mistance or tube length. Fig. 2 is two 
d either all portions of a page-size drawing 
a bul the 24” inlet-dia. “Type D” tube with 
sensit! flange OD and 16” tube length. 
et “. Btructurally, this type consists of a 


mple casting with throat machined 
nd highly finished, into which are 
ositioned six nozzle pieces (Fig. 2B) 


it 


Primary Element 


connected to two pressure-rings (No. 6 
in Fig. 2A) which are external hoops 
of tubing encircling the casting. Tests 
and calibrations were made at Alden 
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Hydraulic Lab. of Worcester Poly. 


Inst.; and report contains statement 
that new tubes “can do as good or bet- 
ter than a Venturi in all cases. ... 
accurate commercial range is greater 
than that which could be reached with 
test apparatus.”—Bethlehem Foundry 
& Machine Co., Bethlehem, Penna. 


Please mention number 904 when filling out card 


Radioactive Thickness Gage 

New radioactive thickness gage uses 
carbon 14 as a source of radiation. This 
isotope has a half-life of about 5100 
years, thus provides constant-intensity 
source. Radiation, consisting of beta 
particles of low penetrating power, is 
well suited for gaging thin films. Plas- 
tic film such as Pliofilm or vinyl film 
may be gaged to a maximum thickness 
of about 0.005” with an accuracy of 1%. 





There is no shielding problem with this 
low penetrating type of radiation. Film 
thickness: is determined by measuring 
film’s absorption of radiation, by pass- 
ing film through a slot between source 
and an ionization chamber. Ionization 
current produced by beta rays which 
have passed through film is amplified 
by subminiature vacuum tubes. No me- 
chanical contact with the film being 
required, continuous gaging is possible. 
—Coodyear Tire and Rubber Co., Ak- 


ron, Ohio. 
Please mention number 905 when filling out card 


Air-operated Flow-rate Controllers 


New pneumatic control mechanism is 
incorporated into maker’s flow control- 
ling instruments. Housing for this new 
unit is a one-piece die casting to fix all 
component parts. All important work- 
ing parts are made from precision 
castings or heavy stampings, precision 
trimmed and completely interchange- 
able. Entire assembly may be removed 
from control instrument without dis- 
turbing controlled process, by flicking 
transfer valve to “Service” position, 
disconnecting a single air line and re- 
moving four screws. A minimum of 


tubing connections is claimed to elimin- 
ate air-leakage troubles. Alignment of 
pen and index is assured throughout 
range since both index and input links 
swing on a common center. Valve action 
is easily reversible without altering link 
relationships. Pen tracks set point 
throughout 0-to-200% throttling range 
adjustment. Reset is calibrated from 
0.2 to 50 minutes and this is claimed to 
“guarantee on-the-beam results. the 
moment the controller goes on stream.” 
—Fischer & Porter Co., Dep’t 5C-N, 
Hatboro, Pa. 
I 


*lease mention number 906 when filling out card 





(1) Single-piece die-cast housing. (2) Concentric input and index action maintains fixed 
relationship throughout entire range. (3) Control point is not disturbed when valve 
action is reversed. (4) Control assembly easily removed without shutting down system. 
(5) Reset speed adjustment calibrated 0.2 to 50 minutes. (6) Automatic-Service-Manual 
transfer valve. (7) 0 to 200% throttling range adjustment. 
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New Smoke Density Recorder con- 
sists of maker’s standard “Electronic 
Recorder,” a bolometer-type smoke de- 
tector and a sealed-beam source of 
radiant energy. Bolometer principle 
used is the same as used by astronomers 
for measuring radiation from stars. 
Amount of radiation reaching tungsten 
filament of bolometer depends upon 
density of smoke or dust; and tempera- 
ture of the filament depends upon 
amount of radiation reaching it. Fila- 
ment temperature is measured by 
“Electronic Recorder’ in terms of 
smoke density. To insure alignment of 
bolometer and light source, they are 
mounted at ends of a 4” pipe extending 
across flue; pipe is slotted for free 
passage of smoke into radiant-flux 
beam. A_ temperature-compensating 
circuit prevents ambient-temperature 
errors and is unaffected by normal 
voltage variations. Bolometer is of 


AAS EOS pee 







Smoke Density Recorder 


“sealed-beam” construction (similar to 
automobile headlamp) to resist corros- 
ive vapors. System uses null method of 
measurement: voltage drop across the 
bolometer filament automatically bal- 
anced against voltage drop across a 
motor-driven slidewire unit in recorder. 
Two Smoke Detectors may be connected 
to a two-pen recorder; or a record of 
smoke density may share same chart 
with one of temperature, percent oxy- 
gen, etc. Each measuring circuit may 
be equipped with switches to actuate 
high-smoke-density signals or alarms; 
or with control to automatically turn 
on over-fire jets.—Bailey Meter Co., 
1050 Ivanhoe Rd., Cleveland 10, Ohio. 


Please mention number 907 when filling out card 





—— _ 








Thermoregulat: 





New thermoregulator igs ; 
of maker’s “Sciaco” thern 
special emphasis on its use labor 
tory instrument. Unit has 9” |8.9 4.: 
less steel sensitive element 
diiferential expansion bet, 
shell and inside element. (© jto, 





ficatig 







at wi 


























Staj 
utilize 
oute 


she 








being directly responsive, high sensjt 

ity is claimed (+0.08°C.) Unit ha 
graduated dial and neon pilot light ; 
indicate control point, all containe 
in a case of spun nickel-silver, 7, 
non-removable binding posts connect 

ternally to contacts by means of silic: 

insulated lead wires. Capacity, ; 
watts, 115 volts a.c., temperaty 
range, room to 200°C.—Smith Cont 

& Instrument Co., 1329 Highland A 

Needham 92, Mass. 


Please mention number 909 when fillir 
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Air-conditioning X-ray-diffraction-method Chemical Analyzer 




















Control Cabinets 


Two new “packaged unit” instrument 
cabinets for air-conditioning systems 
are adaptable to various industrial or 
commercial require- 
ments. In appear- 
ance they are almost 
identical. Each has 
a “Dynalog” tem- 
perature indicator, 
above a key-switch 
panel to connect in- 
dicator with numer- 
ous resistance bulb 
circuits. But while 
one unit measures 
only dry-bulb tem- 
peratures, the other 
will measure both 
temperature and dew 
point. Indicating in- 
strument has a dual 
range, outer scale 
for dry-bulb tem- 
perature and inner 
scale for dew-point 
temperature. Unit is 
80” high, 20” wide 
and 15” deep. Steel 
doors at back give 
access to wiring, all 
of which is done at 
factory, so that only 
external connections are necessary 
when cabinet is installed. Other sections 
to match may be combined, making an 
instrument board of any desired dimen- 





sions—The Foxboro Co., Foxboro, 
Mass. 
Please mention number 908 when filling out card 
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New high-precision, high-output x- 
ray diffraction machine aids identifica- 
tion and quantitative analysis of un- 
known materials. One attachment, 
fluorescent analyzer, greatly extends 
range of composition of materials 
which can be analyzed, in comparison 
with that possible when using optical 
spectrometers. Another group of at- 
tachments makes possible direct re- 
cording of x-ray intensities on a con- 
tinuous strip chart, saves laboratory 
time by revealing both angular place- 
ment of characteristic lines of mater- 
ials and their relative intensities. New 
unit couples for the first time, it is said, 








precision control of x-ray output wit 
high x-ray intensity. X-ray intensit 
of unit is controllable and reproduciblm 
to 0.5% by controlling x-ray tube vo 
age to within 0.1% and tube curre 
to within 0.02%. Thus, both resoluti 
of lines and speed of analysis a! 
greatly increased. High output 
achieved through use of a new sealed 
off diffraction tube with three pur 
beryllium windows within 1” of em 
and focal spot of tube. Focal spot siz 
and distribution also contribute 
output. The Spectrogoniometer read 
angles directly down to 0.01°. X-ra 
quanta count scaler is used to measur 
time required to produce a pre-selected 
number of counts so that probable ac 
curacies within 2, 1.5, 1, 0.75 and 0.5% 
can be pre-selected. A_ self-containe 








































ray tube cooling system eliminates 
jumbing and operational difficulties 
sociated With conventional tap-water 
stems. Sample holders are provided 
or reflection and transmission tech- 
Tics; also a sample spinner for frac- 
konal gram quantities of material and 
n integrating flat sample spinner for 





medium grain size samples. Diffracted- 
beam monochromator provides for 
optimum contrast of diffracted inten- 
sity over background.—General Elec- 
tric X-ray Corp., 175 W. Jackson Blvd., 
Chicago 4, Ill. 


Please mention number 910 When filling out card 





New complete series of nine preci- 
io impedance meters determine im- 
yedance by measuring standing wave 
stios and node positions in micro- 
ave transmission lines. They can also 
measure relative power, attenuation, 
nd wavelength in the line. Series 
overs all standard sizes of wave- 
ide from 3” X 1%” to 0.360” X 


gh sensitiy 

Unit hal 
lot light ¢ 
: containe 
silver, Ty 
connect jn 
Ss of silic 
yacity, 5 
emperatu 
ith Cont 
hland Ai 





| New 240” multi-range mercury 
manometer is a direct-reading instru- 
ment with scale graduated and cali- 


utput wit 
y intensit 
>producibi™ 
tube vo 
be currer 
resolutio 
alysis ar 
output 
ew sealed 








1 spot siz 
tribute ti 
ater read 
1°, X-ra 
Oo measu! 
re-selecte, 
obable ac 
and 0.5% 
-contained 














ry 











; 


ted for three ranges of pressures. 
Tument operates automatically by 
of compressed air; is enclosed 


m compact steel- frame to conserve floor 


€; provides for over-travel of in- 


Precision Impedance Meters 


” 


0.220” and rigid coaxial lines of %& 
and %”. Accuracy and repeatability 
of measurements is 2%, Probe position 
can be measured to 0.1 mm. on vernier 
scale instruments and to 0.01 mm. on 


dial and micrometer instruments.— 
Industrial Dept., Sperry Gyroscope 
Co., Great Neck, N. Y. 


Please mention number 911 when filling out card 


Multi-range Manometer 


dicating fluid at both top and bottom 
with full utilization of scale without 
danger of fluid loss. Scale is adjustable 
(more than 1”) for zero level correc- 
tion. Manometer well has sufficient 
capacity to permit full indications 
without danger of blowing through 
fluid. Design is claimed to prevent en- 
trainment of liquid through top of well. 
Fluid can be drained without dis- 
mantling. Precision glass manometer 
tubing has inside bore of about 0.312” 
(exact dimension stated on nameplate) 
and outside diameter of 0.450”. Mano- 
meter has single scale calibrated in 
inches and tenths of inches. 1” and 0.5” 
divisions are provided with three sets 
of graduations: 0-80”, 80-160” and 
160-240”. Length of manometer permits 
use over entire range without danger 
of blowing indicating fluid. Once opera- 
ting pressure has been standardized, 
instrument is said to reproduce specific 
pressures over long periods of use. As 
pressure increases from 0 to upper 
scale range of about 80”, indicating 
fluid is automatically suppressed to 0 
position and, simultaneously, electric 
illumination on 0-80 scale is extin- 
guished and illumination is turned on 
for the 80-160 scale. Similarly, the 
fluid is suppressed and lights changed 
automatically for the 160-240 scale; 
also in reverse order. Air control 
system supplied is “Nullmatic” type 
with filters, control valves, etc. Accur- 
acy of 0.1% at any scale reading is 
claimed and all parts are interchange- 
able. Furnished with 10-ft. cord and 
plug for 110-volt a.c. Air pressure 
supply is 100-lb. gage—George K. 
Porter, Hatboro, Pa. 


Please mention number 912 when filling out card 


Audio-frequency Microvolter 


New “Type 546-C” audio-frequency 
microvolter has been redesigned to 
improve sensitivity, frequency response 
and distortion characteristics, and to 
standardize its impedance level at 600 
ohms. Consists essentially of a sensitive 
voltmeter and a precise attenuator. 
Converts any audio oscillator to a 
standard-signal generator, capable of 
such measurements as gain or loss, fre- 
quency response, overload level and 





hum level on amplifiers, lines, and 
other networks. Output voltage range 
is 0.1 microvolt to 1.0 volt, open circuit 
for an input of 2.2 volts across 600 
ohms, Accuracy is + (8%-+0.5zv.) for 
output levels above lvv. at frequencies 
below 20,000 cycles. At frequencies up 
to 100,000 cycles, accuracy is +5%. 
Ratios at a single frequency are accu- 
rate to +(2%+0.5uv.). Distortion in- 
troduced by microvolter is about 0.2%. 
Over-all dimensions 10” X 7” X 6%”; 
weight 6% lbs.—General Radio Co., 
275 Massachusetts Ave., Cambridge 39, 
Mass. 


Please mention number 913 when filling out card 





Pressure Pick-up 


” 


New “Type 5” element replaces 
maker’s “Type 3” pressure element and 
“Type 3” gas sam- 
pling valve. It can be 
used with maker’s 
direct pressure eng- 
ine indicators and 
gas sampling units. 
“Type 5” is 40% 
lighter and _ has 
much greater area 
of opening and 
smaller internal vol- 
ume. It will permit 
taking an indicator 
card for a complete 
cycle in 1/3 to 1/5 
time required with 
former type. It is 
made with poppet- 
type valve which 
opens outwardly, or 
toward compression 
or combustion cham- 
ber. Spring pressure 
alone is no longer 
depended upon for %& ; 
sealing when valve 4am. J 
is shut. Valve lift 
can be adjusted without disassembly. 
“Type 5” element requires no cooling 
in normal engine installations. Engine 
indicator has a linear calibrator un- 
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affected by temperature of element. 
Weight, 2 lbs.; overall length, 742”; 
body diameter, 24”; shank length— 
overall, 35%”, working length, 2%”.— 
Commercial Research Laboratories, 
Inc., 20 Bartlett Ave., Detroit 3, Mich. 


Please mention number 914 when filling out card 





Electrical Connector 


New “Series 500 Connector” is a 

through-firewall connector used for 

thermocouple or other 

electrical connections; 

has been developed to 

enable compliance 

with C.A.A. Fire Pre- 

vention. Requirements. 

It has a Steatite in- 

sulating body with 

stainless steel bush- 

ings, jack-heads and 

coupling nuts. To 

add physical strength, 

Steatite body is enclosed in a stainless 

steel jacket. Body is 2” X 1” X 7/16” 

and is mounted on firewall with two 

6-32 screws. Assembly weighs. 3% 

ounces, and has been subjected to vib- 

ration and temperature tests up to 

2300°F. without failure—The Wins- 

low Company, Inc., 9 Liberty St., New- 
ark 5, N. J. 

Please mention number 915 when filling out card 





Proportioning Pyrometer 
Controller 


New “Model IE486” proportional 
current-input electronic pyrometer con- 
troller proportions the current input to 
electrically - heated furnaces, ovens, 


plastic molding machines, salt pots, 
ete., is said to provide practically 
straight-line temperature control by 
time modulation of input energy. 
Average energy supplied is proportion- 
al to deviation of temperature from 
control point, throughout a band width 
adjustable from 0 to 242% of full-scale 
reading.—The Bristol Co., Waterbury 
91, Conn. 
Please mention number Q 16 when filling out card 





Synchro Units 


New line of Synchro Units designed 


specifically for electronic,  electro- 
mechanical, and electrohydraulic con- 
trol systems; and for remote-control 
and indicating purposes; includes con- 
trol transformers, motors, generators, 
differential motors and _ differential 
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generators. All were originally devel- 
oped as parts of Navy instruments and 
are high-precision devices. None is de- 
signed for direct transmission of power 
or torque.—Arma Corp., 254 36th St., 
Brooklyn 32, N.Y. 


Please mention number 917 when filling out card 





Solder Tin Content Indicator 


Now “Model 2870” portable solder tin 
content indicator, for quick analysis of 
solder quality, determines ratio of lead 


- 2) TRANSFORMATION OR SOLIDIFYING POINT OF 100% LEAD 
i ye TRANSFORMATION OF SOLIDIFYING POINT 





and tin content in solder; is direct- 
reading, was developed in cooperation 
with Continental Can Co.; consists 
essentially of a high-resistance pyro- 
meter and dual thermocouple exten- 
sions: one with a Lead Container, the 
other one with a Solder Scoop. Instru- 
ment movement contains baked 
process coils, is enclosed in a dust- 
proof aluminum housing. A_ shunt 


SUNKNOWN” SAMPLE CUP 
THERMOPILE LEADS 


r 
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SIMILAR TO 
MODEL 2860 
INSTRUMENT 


“SEALEDIN" 100% LEAD SAMPLE 
REFERENCE SAMPLE CUP 


lever protects movement when instru- 
ment is not in use. Adjustable pistol- 
grip handle may be locked in hori- 
zontal or vertical position. A 3-9/16”- 
wide mirrored scale is calibrated in 
divisions representing percentage of 
tin content. Steel sensing unit consists 
of two rigid tubes with sample cups 
mounted on ends. Method of obtaining 
the tin content percentage is based on 


the difference in temperature between 
a pure lead standard and a lead-tin 
alloy sample, while these materials 
are passing from liquid to solid con- 
sistency: pure lead sample is per- 


manently sealed in one 
solder sample to be tested 
into other cup and reta 
until reading is obtained 
weighs 4% lbs.—Wheelco | ume 
Co. 847 W. Harrison St., ( i 


10 
Please mention number 918 When f 


whi 
coope 
the 


dicat” 
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Apparatus Connector 


New hook connector can 
attached to or removed fron 
“Flexaframe” supports 


ickly } 
maker’ 
without dig 


turbing other units of the framd 
Especially useful for connecting “Filey 
aframe” or other %” rods at righ 
angles and as a clamp holder, new eo 
nector is made of non-corrosive “Cast 
aloy.”—Fisher Scientific Co., 7 
Forbes St., Pittsburgh 19, Pa. 


Please mention number 919 When filling 





Two-variable Automatic- 
selecting-type Controller 


New “Auto-selector Controller” 
said to be “an important addition” 4 
maker’s line of industrial control jy 
struments. It controls, selectively, fro 


“ore 

either of two related variables, 
positioning a single valve, damper, 
other final element. hiis~selection 
determined by the variable haying t 
greater tendency to exceed its pre-s 
limit; transfer of control is said ‘t 
made smoothly, instantly, and aut 
matically. New ‘Auto-selector” 
does the work which previously 
quired two controllers; has an add: 
advantage in that it may incorpora! 
automatic-reset function in the cont 
of either or both variables. Desig! 
instrument embodies two measu! 
systems and two inter-connected “Moe! 
40” control mechanisms. Contro! actw 
of both mechanisms may be on-off, »! 
portional, proportional with derivat\' 
proportional with reset (“Stabilog 





wh} 
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D-175730 


Primary Frequency 


Here is a 100 kc frequency source of the highest 
precision—yet rugged enough to be used in semi- 
portable service. 

The frequency of the Western Electric Primary 
Frequency Standard D-175730 is maintained to 
within one part in 10°, measured over a period of 
one day, regardless of moderate changes in ambient 
temperature, humidity and air pressure. 

Heart of this high-precision instrument is a 
GT-cut crystal, suspended by wires inside an evac- 
uated glass envelope. Crystal is cut and ground for 


Standard 


extremely low temperature coefficient (less than 
10.5 parts per 10° per degree F) and is enclosed in 
an oven that maintains constant crystal tempera- 
ture within 1/100 of a degree. 


If you are making time-frequency measurements 
—or operating two or more independent systems in 
synchronism — you will want to investigate the 
Western Electric Primary Frequency Standard. 
For further information, call your nearest Graybar 
Representative, or write Graybar Electric Com- 
pany, 420 Lexington Avenue, New York 17, N. Y. 


Western Electr 


—-QUALITY COUNTS— 


DISTRIBUTORS: IN THE U. Ss. A.— Graybar 
Electric Company. IN CANADA AND NEW 
FOUNDLAND— Northern Electric Co., Ltd. 


xd “Mode 
rol actio 
-off, pl 
erivativ 
-abilog’ 
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His... 


ae 


is 
POSITION 


Sue RECORDER 


A new type graphic recorder 
which operates from a remote 
point WITH NO MECHANICAL 
LINKAGE. 


the heart of the 
servograph—-~, 


is an extremely accurate vari- 
able ratio device making the 
SERVOGRAPH so flexible that 
a single adjustment provides 
full chart coverage within a 
range of 2 to 15 revolutions. 


“Records almost anything 
that moves” 





WRITE 
for Free Bulletin 


IMMEDIATE DELIVERY 











SERVO-TEK PRODUCTS CO. 


4 Godwin Avenue Paterson 1, N. J. 
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proportional with reset and derivative 
(“Hyper-reset”) or any combination of 
these. Among applications: (1) in pipe- 
line pumping station to control either 
discharge pressure or suction pressure 
of pump in accordance with supply and 
demand requirements; (2) control of 
brine flow through a heat-exchanger 
to maintain temperature of cooled 
material at a pre-set value as long as 
outlet brine temperature is above a 
pre-set minimum; (3) control of fuel 
supply to operate an oven at a desired 
temperature while keeping heater tem- 
perature below a safe limit. It is not 
necessary that the controlling measure- 
ments be of like variables. Any two 
that are related may be combined. 
“Auto-selector Controller” is available 
as a recorder or indicator.—Fozxboro 
Co., 46 Neponset Ave., Foxboro, Mass. 


Please mention number 920 when filling out card 





Industrial Counter 


New “Type 82-A” single control 
register is a double counter. Upper 
set of figures (%” high) records a 

count of up to 
999, while lower 
set of figures 
(9/16” high) 
gives a_ grand 
total accumula- 
tive up to 99,999. 
Register is oper- 
ated by a lever at 
right which may 
be moved by hand 
or actuated by 
any reciprocating- 
motion member.—Ohmer Corp., Box 
998, Dayton, Ohio. 


Please mention number 921 when filling out card 





Molded Transformer Cores 


New horizontal deflection and flyback 
transformer cores molded from iron 
powders for television applications are 
said to assure uniform operating re- 
sults while permitting easier assembly 
at a worthwhile cost saving. “Type 
10034,” a large rectangular unit with 
sliding hub, is designed for universal 
use With any television tube where mag- 
netic deflection is used. A smaller 
“spool” type, “No. 10748,” is recom- 
mended where space is at a premium 
and where tubes are no larger than 10”. 
—Electronic Components Div., Stack- 
pole Carbon Company, St. Marys, Pa. 


Please mention number 922 when filling out card 





Photoelectric Relays 


New “Type ES-1” low-cost photo- 
relay operates from 115 volt, 60 cycle 
a.c., comprises a phototube, amplifier, 
relay, sensitivity adjustment, all mount- 
ed on a 2%” X 5” steel chassis. Built- 
in outlet delivers 115 volt 60 cycle when 
light entering 1” opening to phototube 


is intercepted. Any kind o 
daylight will operate it. Res 
is about 1/20th second. “Typ, 
similar, but includes a light 
built into base of chassis, p: 
narrow beam of light out) 
mirror which then reflects 
back into phototube openiny abo 
projector lens. — Photobell Co, 114 
Nassau St., New York 7, N. Y. 


Please mention number 923 when fillir it card 
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General-purpose Counters 


New “Series 1259, 1260, 1261 ang 
1262” general-purpose counters ay 
4%” X 1-9/16" XK 1%” high; have, 


6-digit cyclometer, do not require ly 
brication. Rachet type, 32° to operate 


60° max., 1000 counts per minute maxi. 


mum speed. Rotary ratchet type, 45’ 
to operate, will accept up to 20° over 
travel each end of stroke, 1500 cpm 
max. Revolution type, 2000 cpm. max 
Direct-drive type, 5000 cpm. max. Reset 
is standard on all types. Right or left 
shafts. Shipping weight, 12 o- 
Veeder-Root, Hartford 2, Conn. 


Please mention number 924 when filling out card 





Thermocouple Connector Panels 


New thermocouple connector pand 
provides a quick and flexible method fo 
easily connecting any thermocouples o 

a group to any 
position on mul 
tiple recorders or 
indicating and 
controlling pyr: 
ometers. Designe 


for flush mount§ 


ing and availabl 
with any desired 
number of jacks 
and plugs. Posi: 
tive spring jacks 
firmly hold plugs 
and are held in 


place by sub-# 


panel and spacer 
bolts; screw-fastened type connections 
facilitate wiring. Positions are num 
bered on both front and back panels; 
polarity is indicated only on back. Bake 
lite plugs have soldered connections an 
screw fastened covers permitting I 
placement of cable or plug. Panel 
%” thick.—Thermo Electric Co., Fat 
Lawn, N. J. 


Please mention number 925 when filling out card 





Color Analyzer 


New color analyzer, designed primé 
rily for photographic work, can & 
adapted to measuring or matchint 
colors in textiles, paints and dyes, am 
in medical research; is said to be acc: 


rate to approx. 0.02 over entire densit/ 
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out card 


d prims 

can bk 
natching 
lyes, and 
be accu: 
> density 


ge. Desired stability is secured by 
of a dynode voltage feedback 
rcuit. A reflection head accessory 
rmits determination of black-and- 
ite and color reflection densities of 
otographic papers, fabrics, pigments, 
awing, etc. Another accessory sim- 
ifies measurement of color and den- 
» of liquid solutions (and thereby 
re concentration) by methods of 
bridged colorimetry. The 11” measur- 
g arm enables full coverage of up to 
" width material. Standard recording 
illiameters may be used with the in- 
rument to obtain a continuous density 
ord having linear density scale re- 
rding without necessitating any cir- 
it changes—Ansco Div., General 
niline Film Corp., Binghamton, N. Y. 


Please mention number 926 when filling out card 





Thermostated Crystal Chamber 


New “JKO-7 Stabilized Heat” crystal 
amber accommodates crystals from 
to 10,000 ke. and is recommended for 
broadcast and fre- 
meen quency standard ap- 
fe | plications. Large 7- 
pin base. Will ac- 
commodate most of 
maker’s holders be- 
sides accommodating 
more than one small 
holder. Heater 6.3 
volts, others on spe- 
cial order. Operating 
temperature 50°C+ 
' 1°, others also on 
| special order. Avail- 
' able as double oven 
on special order. 
ystals electrostatically shielded. 
etter thermal insulation than that 
previous models results in lower 
ater current consumption and shorter 
arm-up time. May be mounted in any 
——~ Knights Co., Sand- 
s] . 
Piease mention number 927 when filling out card 





Beat-frequency Oscillator 
New “Type 1304-A” beat-frequency 
scillator supersedes maker’s “Type 
13-C.” Overall frequency range is 20 
yeles to 20 ke, with accuracy of +. 


5 le a te 


1%+-0.5 cycle). Illuminated, precision, 
ear-drive dial has a logarithmic scale. 














The new Model BL-310 

Strain Measuring Equip- 

ment with Brush Direct 
Oscill 


Nous...or the first time 
Immediate RECORDS of STRAINS! 


@ Here's a strain measuring device that produces records 
immediately for interpretation. The Brush "STRAIN ANALYZER” 
consists of a Model BL-310 Strain Amplifier and the Brush Direct- 
Inking Oscillograph. It’s completely self-contained, requiring only 
two external strain gage connections, one dummy gage and one 
active gage cemented to the piece being tested. 





The equipment records either static or dynamic strains (up to 
100 cps) and is phase sensitive so that sense as well as magnitude 
of the measured strains can be read from the record. The STRAIN 
ANALYZER" is readily calibrated for individual gages so that the 
strain can be read from the chart directly in microinches per inch. 


When used with Baldwin Southwark SR-4 Gages of 120 ohm 
resistance, the maximum sensitivity of the unit is 10 microinches 
per inch strain per chart division pen deflection. An attenuator 
switch changes the sensitivity in the following steps: 10, 20, 50, 
100, 200, 500, 1000 and 2000 microinches per inch per division. 
While specifically designed for the 120 ohm gage, the equipment 
can be used for higher resistance gages. It is also applicable for 
use with any resistance sensitive pickup and can be used to record 
pressures, temperatures, accelerations, forces, etc., provided the 
equipment is calibrated in the ferms of the particular pickup 
used. Investigate the "STRAIN ANALYZER.” 


Write today for detailed specifications... 


DEVELOPMENT CO. 
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A frequency increment dia 
range of +50 cycles is pro 
put impedance is 600 ohms. } 
unbalanced. Normal maximun 
0.3 watt with total distortion ; 
0.25% over most of range, D 
slightly higher below 100 
above 7500. Maximum output 
can be obtained. A-c. hum is 
0.1% of output voltage. 0, 
output voltages are 25 volt 
volts. Output voltage varies 
+0.25 db over entire frequen, 
Frequency drift from a cold st: 
than 7 cycles in first hour, and 
tially completed after two hou: 
supply is 105 to 125 (or 21) 
volts, 50 to 60 cycles. Total p 
sumption is 100 watts. The 1: 
rack panel is 744” high, and d 
hind panel is 14%”. Net weight 
lbs.—General Radio Co., 275 
chusetts Ave., Cambridge 39, 


Please mention number 928 when fillir 


FOR FLIGHT RESEARCH 








Wiring-inspector’s Test Set 
New test set enables one person { 
make a complete test of the wiring jy 
any building without additional hel). 


S pecially developed for recording in flight, the 
TYPE $12-A OSCILLOGRAPH and the TYPE OA-2 GAL- 
VANOMETER are ideal for operation under acceleration 
or vibration. 








The TYPE $12-A OSCILLOGRAPH is a complete 
instrument with internal governor motor, gear-driven 
record, timing device, record numbering, automatic 
record-length control, and record footage indicator. 
Rigid cast aluminum case has carrying strap, measures 
only ten inches wide by 18 inches long, and weighs 
only 35 pounds. 

Fully described in Technical Bulletin SP-167 B 


The TYPE OA-2 GALVANOMETER can be sup- 
plied in 66 different combinations of sensitivity and 
natural frequency, for accurate recording up to 6000 
cycles per second. The OA-2 is the only galvanometer 
suitable for use under extreme vibration or acceleration. 
Fully described in Vachnical Bulletin SP-156 B 


The TYPE MRC-12 STRAIN GAGE CONTROL 
UNIT is the smallest complete six-channel static- 
dynamic strain gage amplifier and balancing unit in 
existence. Complete with carrying strap, batteries, 
six amplifiers, six balancing boxes, and 2000-cycle 
oscillator, the MRC-12 weighs only 42 pounds. 

Fully described in Technical Bulletin SP-177 B 





INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 
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Housed in a gray fiber carrying casei 
measuring 14-9/16” X 7-5/16” 9% 
high. Total weight 13 lbs. A compart- 
ment provides storage space for flexibl 
leads and portable instrument. Power 
is supplied from a standard 6-volt dry 
cell_—Eastern Specialty Co., 3617 N. 
8th St., Philadelphia 40, Pa. 


Please mention number 929 when filling out ca 





Volt-ohm-milliammeter 


New “Model 221 Roto-Ranger” 1s 
said to be the equivalent of 25 indivi- 
dual instruments. Designed as a high 
sensitivity a-c.—d-c. volt-ohm-milli- 
ammeter and equipped with rotating 
dials, it is useful for television, radio, 
and industrial testing. To operate, 














selector switch is moved to range de- 
I ed di sired, the proper scale for that range is 
M .tpyt Mbrought into place behind window. 
of 5 t} There are no cramped calibrations; 
ist rtion ME each seale is large and full-sized.— 
Simpson Electric Co., 5216 Kinzie St., 
ana Chicago 44, Ill. 

s 38 t Please mention number 930 when filling out card 





Appliance Tester 






starr |. i ~New “Model 900B  Volt-Ampere 
id ic... “ff Wattmeter” is designed for testing all 
urs. Pan fae. appliances from clocks to 200 volt 
1( { 95) 

po er cor 

19 relay 

L de pth be 

“ght, 4]1 

75 Mags 

, Mass, 

St Set 

person t 

Wiring j 


onal hel) 





electric ranges. Incorporates a current 
transformer for additional ranges of 
5000 and 10,000 watts, and 65 and 130 
amperes. Tests appliances under actual 
use conditions. Shows wattage consump- 
tion, amperes and line voltage. A new 
continuity test consisting of a neon 
connected between line and load binding 
posts provides simple but accurate test 
for shorts ‘in power circuits. Scale 
length, 3% ”.—Hickok Electrical Instru- 
ment Co., 10519 Dupont Ave., Cleve- 
sland 8, Ohio. 


—- 













Please mention number 931 when filling out card 

ying case™ 
ae m 9% s . 
compart. Multi-range Recording Ammeter 
wr flexible and Voltmeter 

a 
gph New portable multi-range d-c. re- 
2617 \ peorder measures micro currents and 

‘ “Bi voltages. Exact range required may be 
fer 
nger” is 
5 indivi- 
s a high 





hm-milli- 

rotating 
n, radio, 
operate, 





individually selected by user. Minimum 
ull-seale range of instrument is 0 to 
0.1 ma. (100 microamperes) and maxi- 
mum is 0 to 12 amperes. Sensitivity is 
1 part in 1000. Recorder is of the 
moving-magnet, interchangeable coil 
type; is designed for continuous duty. 
Bearing friction and friction between 
ben and chart are virtually eliminated. 
Eight different coils are available, each 
















































LOW-RESISTANCE TEST SET “+ 670€ 


1,000 to 500,000 micro-ohms 
= (Other ranges from 200 micro-ohms 
to 100 ohms) 


Shal 











DECADE BOX + 825 


11,110 ohms in 1 ohm steps 
(Other designs, 1 to 7 dials, from 
0.1 to 11,111,110 ohms) 





»- for electrical 
measurements 


r ‘ a 












Shallcross Electrical Measuring In- 
struments are made in many types 
— from sturdy, inexpensive bridges 
for school and production use, to 
fault location bridges, high-voltage 
test equipment, low-resistance test | 

| 

| 























sets and numerous others. 





Write for Bulletin on any type. 







VOLTAGE DIVIDER (Decade Potentiometer) 
10,000 ohms total, V ratio: 0.001 to 1.0 
em (Other 3- and 4-dial designs, 1,000 
; te 100,000 ohms) 


AKRA-OHM PRECISION RESISTORS 
| 

14 Standard Types. } 

50 available special designs. 











PRECISION SWITCHES 
350 designs for instruments and highs 
grade electrical apparatus. 





Shallcross Manufacturing Co. 


Electrical Measurement Specialists 
Dept. 1S-98 Collingdale, Pa. 













ATTENUATORS & CONTROLS FOR 
COMMUNICATION EQUIPMENT 
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ANOTHER DU MONT INSTRUMENT 
FOR ADJUSTING HIGH-SPEED 
MECHANICAL EQUIPMENT 


IN MOTION! 


@ An example of the new methods 
of Du Mont oscillography is the 
examination of the motions of the 
shuttles and heddles of a high- 
speed loom under dynamic condi- 
tions. Using the Du Mont Type 
275-A Cathode-ray Polar-coordi- 
nate Indicator, a full pattern of the 
loom’s action may be studied, while 
the loom is running at full speed. 
The indicated adjustments are then 
rapidly made for optimum timing 
of the loom and uniformity of 
weave with no material in the loom 
and thus no waste of time and ma- 
terial. Here’s how: 


As the loom speeds up or slows 
down, the circular pattern seen 


TYPE 275-A 
POLAR-COORDINATE 
CATHODE-RAY 
INDICATOR 


with the Type 275-A varies accord- 
ingly. This variation is obtained by 
a simple mechanical connection to 
the drive shaft of the loom. The 
exact motion of the heddles rela- 
tive to the shuttle’s position is 
transmitted to the Type 275-A by 
pickups on the loom. The oscillo- 
grams below show different adjust- 
ments of the loom for different 
weaves. 


The best pattern for maximum 
loom efficiency is determined em- 
pirically. When the best adjust- 
ment-pattern for a weave is deter- 
mined, any number of looms may 
be rapidly and simply adjusted to 
the same pattern. 


c 





Shuttie-heddle timing. A- 
Shuttle arrives at left side of 
loom. B-Heddile arrives in 
upward position. C-Shuttle 
thrown from left side of 
loom. D-Heddie starts mov- 
ing downward. 


Shuttie-heddle timing, A- 
Shuttle arrives at right side 
of loom. B-Heddle arrives 
in downward position. C- 
Shuttle thrown from right side 
of loom. D-Heddle starts 
moving up. 


Shuttie-heddile timing. A- 
Shuttle arrives at right side 
of loom. B-Heddle arrives in 
upward position, C-Shuttle 
thrown from right side of 
loom, D-Heddle starts mov- 
ing downward. 


@ The foregoing is but one of the many applications of Du Mont equip- 
ment to problems in the field of mechanical engineering. Why not consult 
us now about applying Du Mont oscillography to your dynamic me- 


chanical application? 


4 
rSGGd, me. mene. (0), Raney. RATORIE IN« PASSA | 
ABLE ADDRESS: ALBEEDU, NEW YORK, N. Y r 
al i 2 P 
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adjustable over a range of 11 
Seale zero can be suppresse: 
80%. Chart is of the circular 
type and is driven by a cony 
synchronous motor consuming 
mately 5 watts.—Wallace & { 
Products, Inc., Belleville 9, N. ./ 


Please mention number 932 when filling 





Steam Purity Sample Co: 


New “Model SC-9” sample cooler, 
continuous sampling of low-; 
steam, consists 
copper coil \ 
copper shell, r: 
condense 125 lbs, 
in.* saturated steam, 
It runs cooled sam- 
ple through a throt. 
tling valve 





through a flow type 
conductivity 
“Solu-bridges” 
“Solu - bridge” re. 
corders are adapt- 
able for use with 
new cooler. 
sample inlet 
| cooling water con- 
nections are respec 
tively %” and %" 
I.P.S. Overall dimen- 
sions are 18” xX 
4144" —Industrial 
Instruments, Inc., 17 Pollock Ave., Jer. 
sey City 5, N. J. 


Please mention number 933 when filling out card 








Boiler Water-level Safety Control 


New “No. 157” safety control offer: 
a self-contained water column for hig! 
pressure boilers. Designed for maxif 


mum steam pressure of 150 Ibs./in.’, 
“No. 157” is similar to maker’s “No. 
150” but has a new water-column form§ 
and makes available low water cut-of,§ 
pump control, and low water alarm ot 
any combination of these functions. 
By making the control an integral part 
of the water column, practically al 
equalizing piping and fittings are elim 
nated. As a result, reproduction of the 
boiler water level is said to be ideal, 
and effective, direct blowdown can bk 
provided. All tappings for water-glass§j 
and tri-cocks are in the end of the body 
so that the control may be located 
either side of the boiler—McDonnell ¢ 
Miller, Inc., 400 N. Michigan, Chicago 
11, Jil. 


Please mention number 934 when filling out card 





Microwave Relay Tubes 


New “Types 2K26 and 2K25” Kly- 
stron tubes are for use principally ™ 
microwave relay equipment for tel 
vision transmission and in multicha? 
nel communications equipment. 








transmission, the tubes produce micro- 


11. to 1, waves Which travel in comparatively 
sec Up toll traight paths, permitting line-of-sight 
uy OUT ¢ransmission without interference. Used 
nv ‘tional fr reception, incoming signal is com- 


= 4) proxi bined with signal of the tube in mixer 
e Tiernan sage, producing i.f. easily handled by 
ve J. conventional circuits.—Radio Corp, of 
MB O! card America, RCA Victor Div., Camden, 





N. d. 
Cox ler Please mention number 935 when filling out card 
cor er, for 
N-pressure Diamond Penetrators for 



















Sists of a 
| within a 
ll, rated to 
125 Ibs, 
ted steam, 
oled sam- 
h a throt. 


Hardness Tests 


Two new diamond penetrators for 
Rockwell testing are said to be im- 
proved. New “C” diamond penetrator 

a fits all makes of 
hardness testers for 
standard Rockwell 


e past L 
flow type “S” diamond pene- 
y cel] trator fits all mach- 


ines for superficial 


g”” 
dee” = Rockwell testing. 
re adapt. Diamond points are 
use with specially selected 
r. Steam for proper stratifi- 
teed cation and freedom 
ie len) from internal 
re respec stresses. Holders are 
and %" finished to precisely 
spied correct angles and 


radii. Penetrator is 





ie furnished as a 
Ave., Jer... a standard accessory 


on maker’s hard- 
ness testers, both for standard and 





fouteard for superficial Rockwell testing. — 
Clark gg amma 10200 Ford 
Rd., Dearborn, Mich. 

Control Please mention number 936 when filling out card 

rol offer 

| for high 

or maxif?’ Wavemeter and Modulation 

Indicator 
New “Model 380” pocket-size control 

unit makes it possible to monitor 
accurately quality of transmission, spot 


a transmitter at any point on the band 
desired, and keep constant check on 
percentage modulation. Encased in 
aluminum, wavemeter serves also to 
plot antenna field patterns, indicate 
changes in actual radiated power out- 
put, and search the region between 
bands for harmonics and parasitics. 
Separate coils for the 10-, 20-, 40- and 
80-meter bands, and hand-drawn cali- 
bration curves are supplied. For cover- 











Ibs./in.’, 
er’s “No. 
mn form 
r cut-off, 
alarm or 
‘unctions. 
yral part 
cally all 
tre elimi- 
yn of the 
be ideal, 
1 can bE 
ter-glass 
the body 
cated on 
lonnell & 
Chicago 
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out card 


eS 
25” Kiy- 
ipally it 
for tele 
ultichan 
nent. In 
















How to put faraway suppliers 
close to “home” 





What if suppliers are thousands of miles away? When you 
specify Air Express, you cut down delivery of equipment, 
supplies and finished products to a matter of hours. Air 
Express is the fastest service there is. Remember—large in- 
ventories are expensive. You can keep them low by getting 
what you need in hours. 

Air Express goes on every flight of the Scheduled Air- 
lines—places the most distant suppliers only hours away. 
And you get fast pick-up and delivery service at no extra 
cost. Rates are low. Use Air Express regularly and keep 
things hustling. 


Specify Air Express-Worlds Fastest Shipping Service 


eLow rates—special pick-up and delivery in principal U. S. 
towns and cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 

eAir-rail between 22,000 off-airline offices. 

True case history: Sacramento, California, dairy regularly gets 

replacement parts and equipment by Air Express. Keeps in- 

ventory low—gets things in hours. Typical shipment: 32 lbs. 

of parts picked up in Detroit 7 P.M., in use at Sacramento next 

afternoon. 2039 miles, Air Express charge $19.65. Any distance 

similarly inexpensive. Phone Air Express Division, Railway 

Express Agency, for fast shipping action. 











Rates include pick-up and delivery door 
to door in all principal towns and cities 





AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.S. 


September 1948—Instruments—Page 817 

































Page 


8iS—/nstruments—Vol. 2 


For pressures and vacuums. . . with ranges from water inches 
up to 30,000 P. S. |. . . . there’s an ACRAGAGE scientifically 
designed to give you dependable precision on steam, oil, gas, 
chemicals, water, or brine. ACRAGAGE comes in a wide variety 
of sizes — 442”, 6”, 842”, or 10”, with wall, stem, or true flush 

mountings. ACRAGAGE cuts down your 
operating expense . . . protects you 
against costly errors and inaccuracies. 


20% to 30% 
Longer Zoardow Tubes 


Bourdon tubes in the ACRAGAGE are 
20% to 30% longer than average . . . resulting in the following 
advantages: less strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 
safety; greater tip-travel — providing sus- 








tained accuracies to within one-half of 
one percent! 
Remember ACRAGAGE — a quality — 
; , 1” DIAMETER 
product made by skilled craftsmen from GAGE 
materials which meet rigid standards, in- 


WRITE for folder on 














cluding Army and Navy specifications. 


21 


age of all possible field streng 
tions, the 2’ antenna furnishe. 
plugged into panel jack. Ran; 
strument covers bands up t 
cluding 420 Mc.—Simpson Ele: 
5216 Kinzie St., Chicago 44, ] 
Please mention number 937 when f 


Air Velocity Meter 

New “Airite Velocity Met: 
cates velocity of air moveme) 
open space. Velocity is_ ind 


we t oe 


directly in ft./min. on a calibrate 


| scale — by _— positioning _instrument 


against air flow. Range is 0-1200 ft. 
min. Dimensions are 358” X 3%” 

15g”. Detachable handle facilitates us 
on baseboard or low sidewall registers 
Unusual features include an 8” scal; 
with 20 ft./min. divisions, and a loc 
by means of which scale reading maj 
be retained until lock is released —j 
Bacharach Industrial Instrument Co. 
7000 Bennett St., Pittsburgh 8, Pa. 


Please mention number 938 when filling out ca 





Bridge-type Audio-frequency 
Meter 


“Type 1141-A” bridge-type frequency) 
meter (discontinued during war) 
again available. Features are wide 


range (20 to 20,000 cycles) and hig! 
accuracy (0.5%). Precise frequenc! 
settings can be made because of the nu 
method used. Null detector can ° 
either headphones or a vacuum-tub 
voltmeter. Inherent frequency respons 
characteristics of the Wien bridge ci! 
cuit also permit the instrument to » 
used as an adjustable-frequency filte! 
Over-all dimensions 12” X 8%” J 
Net weight, 15% lbs.—General Rad 
Co., 275 Massachusetts Ave., Cambridy' 
39, Mass. 
Please mention number 939 when filling ou 
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Cloud and Pour Test Apparatus 


New cloud and pour test unit con- 
forms with ASTM, API and ASA stand- 


fds for all cloud and pour testing. It 


. said to be unique in that_two more 
emperature factors, +77°F. and 
118°F. (as outlined in the Procedure 
Yor Pour Pont, Par. 5C ASTM Spec. 
97-47), and an adjustable factor from 
60°F. to —80°F. for determination 
¢ very low pour points, have been pro- 
vided. Stainless steel tanks contain 32 


opper sleeve test tube inserts with 
our sleeves from —60°F. to —80°F., 
ight at —30°F., eight at 0°F., eight 
t +30°F., two at +77°F., and two at 
118°F. Temperatures are controlled 
by built-in thermostats. Cabinet meas- 
res 52” wide X 39” high X 27” deep. 
urrent required, 110 volts, 60 cycles, 
S.Ph., a.c. Refrigeration is provided by 
elf-contained two-stage air-cooled con- 
lensing unit—Bowser, Inc., Refrigera- 
ion Div., Terryville, Conn. 
Please mention number 940 when filling out card 


Wide-range Capacitance Test 
Bridge 
New “Type 1611-A” capacitance test 
bridge measures capacitance over the 
xtremely wide range of 1 uf. to 10,000 


f., a total spread of 10 billion to one. 
pver this entire range an accuracy of 
= (1% +1 ef.) is maintained. Dissipa- 
ion factor range is 0 to 60%, and fre- 
uency of test voltage is 60 cycles. 
Bridge is useful for measuring all types 
f capacitors, also for shop testing of 
ushings and insulators. Facilities are 
rovided for introducing a polarizing 
oltage for measurement of electrolytic 
apacitors. A feature is a unique zero- 
ompensating circuit that balances out 


PORTABLE OSCILLOGRAPH 


A portable oscillograph for laboratory 
or field use; this instrument incorporates 
high standards of accuracy with rugged 
dependability. 


Available with banks of from four to twenty-five hermetrically sealed, pencil- 
type Century galvanometers in a wide selection of frequencies and sensitivities, 
this instrument faithfully reproduces on positive recording film bearing simultan- 


eously superimposed timing lines 


Paper widths from 35 mm to 6 inches and a wide range of synchronous motor 
and tuning fork components. are available for operation from 110 volts in the 
laboratory or for 12-24 volts d.c. truck or aircraft operation. Completely portable 
daylight developing equipment obtainable if required 


A letter of inquiry regarding the application of this instrument to your needs 


will receive the prompt attention of our engineers. 


Oe. 
ANOTHER E(C ZZ|PRODUCT 


CENTURY GEOPHYSICAL CORP. 
TULSA, OKLAHOMA 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Building 
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initial capacitance and dissipat 
tor at zero setting of dials. RB 
completely self-contained, 
visual null detector and operat 
60-cycle power line. Over-all diy 
are 14%” X 16” X 10”. Net 
380% lbs.—General Radio Co.., : 
sachusetts Ave., Cambridge 39, 
Please mention number 941 when fill 





AC-60~ -400~ | TTT Universal Tachometer Indicato; 
DATA TRANSMISSION SYSTEMS \ | | i J New “Type 43” single-range 


2 tor is for use with any of 
GENERATORS (Transmitters) 


MOTORS and DIFFERENTIALS 
(Mechanical Indication) 





CONTROL TRANSFORMERS 
(Electrical Indication) 





PRECISION BUILT 
UNSURPASSED ACCURACY FRACTIONAL H.P. 
RUGGED CONSTRUCTION SERVO MOTORS 


DEFLECTION COILS tachometer heads; is of rugged desig; 
SERVICE SPECIFICATIONS MECHANICAL and shock mounted in sponge rubber t 


PDIFFERENTIALS permit use where severe shock or vibra- 
Complete Descriptive Literature on Request PDINTEGRATORS tion is present. Aluminum housing pro- 


vides flush switchboard mounting from 
FORD INSTRUMENT CO INC PRESOLVERS front or bracket mounting from bottom 
he . PMULTIPLIERS Electrical head connections are made t; 
OTVEINON OF, TUS SUSRRT CORPORATION terminals on rear surface. Also on rear 
31-10 THOMSON AVENUE ATOM Tene . a + papeatcee een. . Scale 
rm PCOMPUTERS ength, ; range, r.p.m. to 100,000 
; LONG ISLAND CITY 1, N. Y. r.p.m.—Metron Instrument Co., 139] 
Lincoln St., Denver 9, Colo. 


Please mention number 942 when filling out 


























Battery Tester 
TEST YOUR New pocket-size dry-battery tester 
has an accuracy of 1%. Rotary switch 
MAGNETIC CIRCUITS selects voltage of battery under test 
and brings into line correct loading re- 
sistor. A percentage scale shows condi- 
tion of battery in percentage of full 


voltage. Needle-point prods (furnished) 
assure positive contact regardless of 





RAWSON FLUXMETER 
TYPE 504 


The only portable fluxmeter available 


EBERBACH which returns rapidly to zero when a single 


button is depressed. Simple and fast in op- 
LABORATORY SHAKERS eration. Convenient and light in weight. 
Not limited to a single type of measure- 
P P P . ment. Has universal application for labora- 
New silent operating shakers with special tories or production. Measures strength of 
carriers for utility shaking as shown or flasks oe and Fm song som F gee games 
é t : and hysteresis loops for iron and steel, tota 
{not illustrated). Carriers are interchange- flux lines in circuit, flux lines developed ia 
able on bases which are available with four air gap, etc. 
: + 4 Has a mechanical clamp to protect the 
different speed characteristics. pleats Gnd jewels When: tb sional. 


ASK YOUR DEALER FOR 


type of terminal on battery. Three arcs 
sameness rs RAWSON ELECTRICAL ate dheern on 8” scale; one for radio A 


batteries, for hearing aid B batter 
ros INSTRUMENT COMPANY ian, and tae for 8 ‘Tatheries. Each 
Thee ANY 
Sonal 


112 POTTER STREET, CAMBRIDGE 42, MASS. is marked in three sections, “ood, 
ANN ARBOR, MICH. esTARUwED 1042 CHICAGO 








Representatives “weak,” and “bad.”—Simpson Electric 


NEW YORK CITY Co., 5216 Kinzie St., Chicago, Ill. 
LOS ANGELES Please mention number 943 when filling out card 











Page 820—I/nstruments—Vol. 21 











' Indicating Instruments for 
‘ac "Thermoelectric Pyrometers 


udin lew ometer indicators have 3” 
fr om a valibrated in both Fahrenheit and 
\sions i entigrade. Case measures 3%" wide, 
“*’ eight, fRo%”" high and has one-piece plastic 
Mas. front. Offered in several ranges up to 
‘88. Bos9o°F. and 1370°C. Four ohms per 
thes millivolt gives resistance of 212 ohms 

for 2500°F. Thermocouples do not need 

calibrated leads. Instruments are cali- 
dicator »rated for 10 ohms external resistance 
ze indica. (8 ohms for 500° range). A suitable 


I aker’s 






FAMRENHE!T 





CS oi 
ere 


les 





resistance spool, connected in thermo- 





=i oe uple circuit, is brought out to an 
oe oa terminal on back. With this in 
or vibra. cireuit, thermocouples with uncali- 
sing pro- brated leads up to 15 feet long are 
ing from used. When longer leads are required, 
1 bottom this resistance is left out of circuit. 
“made t,(@ Accommodates leads up to 100’ long. 
) on rear ft Internal construction features Alnico V 
t. Scale (magnets, polished pivots in sapphire 
"100.000 jewels and phosphor bronze _hair- 
0, ! »9 | springs. Instruments are balanced and 
’ “may be used in any position. Fully 
out card ‘compensated for ambient temperature. 
~  [}—Assembly Products, Inc., Main & Bell 
) Sts., Chagrin Falls, Ohio. 
j Please mention number 944 when filling out card 
y tester 


y yw High-speed Decimal Counter 
er test B , ; : 
ding re- New “Decimal Counting Unit’ is 









"3 condi. capable of operating continuously at 
of full | tates in excess of 40,000 counts per 
rnished)  seeond and of resolving paired pulses 
dless of @ Spaced less than 10 microseconds apart. 


Unit contains four tubes of latest type 


| 
A 
| 
i 

) 





tog and employs an_ especially-developed 
Pater construction technique which permits 
"Bach 2 cireuit components (except tubes) 
en d” to be housed in a case measuring only 


‘otra 2s 8%” X 1%”. All connections are 
4 made through a conventional octal 
P socket so that unit may be plugged in 


t card 


FOR PERMANENT RECORDS 


| of High Steed Paronena 


HEILAND 











The HEILAND CR-43A Cathode-Ray Recorder has four re- 
cording channels, each consisting of a one-stage balanced 
amplifier direct-coupled to a 3” short persistence Cathode- 
Ray tube. Records of the waves appearing on the tube 
screen are made by a 35mm. built-in camera which can 
be operated at one of four quickly selected speeds. The 
optical system may be shifted to photograph either 2 or 4 
channels. A fork-controlled discharge tube produces 100 
time marks per second. 

Daylight loading magazines assure easy film loading. 
A viewing door provides convenient visual observation. 


WRITE TODAY FOR COMPLETE INFORMATION TO 





HEDLAND cosenctebte snétrumeste 








¢&> OPTICS TO ORDER 


Manufacturers Schools 
Laboratories Colleges 


Experimental or Production runs for Scientific Apparatus Fabricated in 
Glass, Quartz, Fluorite, Salt, Stainless Steel. 


The best thing we have to offer is 45 years of OPTICAL EXPERIENCE 
—30 of which have been under our own name. 


A. D. JONES OPTICAL WORKS 
2400 Massachusetts Ave. . Cambridge 40, Mass. 


Serving 
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PRECASION 


INSTRUMENTS 


For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet . .. Free on request. 


“METALAST” SPEEDY 
tips ere made of « special heet-resisting alloy 
which will give SPEED plus DURABILITY plus 
ACCURACY 


METALAST SPEEDY JUNIOR—//,” pipe size, 
ah 


for quick respo ne ples are made 
of 16 geuge wire. 





METALAST SPEEDY STANDARD—//.” pipe 
tize, heavy duty—thermocouples ere made of 
8 or I! geuge wire. 


Tubes may be straight, as well as 45 or 90 
degree angles 


REPRESENTATIVES WANTED 


~ For turther informetion—write to 


ELEMATIC EQUIPMENT CORPORATION 


1150 W. MARQUETTE ROAD CHICAGO 21. ILLINOIS 
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STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 
Immediate and intelligent attention will 
be given to your inquiries on all industrial 


speed measurement problems. Drop us a 
line today. 


Amthor Testing Instrument Co., Inc. 
Brooklyn, N. Y. 


4%a Van Sinderen Ave. 











and exchanged like a radio ty 
neon indicator lamps are 
behind Lucite front panel ; 
from zero to nine. Each count 
cated directly by illuminati; 
lamp corresponding to number o;{ 
received. Any number of Units 
cascaded to count to any desir 
ber. By mounting several Uni: 
to each other, number register 
be read directly. (If, for examp) 
Units are used, a total count .« 
will cause numerals, 7, 0, 5, ani : 

. light up in first, second, thi: 
fourth Unit respectively.) Reset 
zero is accomplished by pressing , 
momentary-contact switch. In additio, 
to straightforward counting, new Unit; 
will be found useful in  accuray 
measurement of time intervals anq 
frequency measurement; and in contro) 
of events for a predetermined time , 
counting cycle. Maker’s Engineering 
Department is prepared to develo) 
special devices incorporating new Uyi: 
—Berkeley Scientific Co., 6th a), 
Nevin Ave., Richmond, Calif. 


Please mention number 945 when filling o1 





Automatic Gas Shut-off 


New “MR-2-5” shutoff is an all-iy- 
one, simplified, on-off and safety shut- 
off control unit for floor, central, smal! 


space and water heaters. Flow of gas 
stops when pilot is extinguished. Dur- 
ing reset operation, gas flows to pilot 
burner only. No gas can pass to mail 
burner until the pilot is ignited and 
the safety valve set in the operating 
position. Operator can then simply set 
single handle control for any desired 
gas flow to the main burner. Safety 
valve mechanism is fully protected by a 
complete seal against air-borne or gas- 
borne foreign matter or scum-forming 
vapors. Accessible thermocouple termi- 
nals permit check of couple or valv 
operation under normal operating con- 
ditions and without breaking connec- 
tions.—General Controls Co., 801 Allen 
Ave., Glendale 1, Calif. 


Please mention number 946 when filling out ca 





Water Level Signal Indicator 


New attachment for maker’s remote 
liquid level indicator operates one 0! 
more distantly-located electric type 
visible or audible high-low alarm sig- 
nals and/or controllers for pump mo- 
tors or other devices in steam power 
stations and industrial plants. Unit 's 
attached directly to indicator. Control 
unit consists of two-pole curved-bar 
permanent magnet fixed to shaft of 1n- 
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dicator pointer and actuating one or the 
other of two sealed-in glass mercury 
switches which in turn operate 
high-low alarm signals installed at 
remote locations. Visible signal shows 
red light at top or bottom for high- 
level or low-level condition correspond- 
ing to high-low positions of indicator 
pointer; center lens shows green or 
amber during normal level range of 
indicator. Audible signal uses two 
vibrating horns of different tones or a 
single horn for both high and low 
levels—Yarnall-Waring Co.,  Chest- 
nut Hill, Philadelphia 18, Pa. 


Please mention number 947 when filling out card 





Polystyrene Capacitors 

New line of polystyrene-film dielec- 
trie capacitors are claimed to be un- 
excelled for applications where ex- 
tremely high insulation resistance, 
large capacitance with high “Q”, or ex- 
tremely low dielectric absorption are 
required. Polystyrene capacitors store 


'charge for “long periods of time” then 
edischarge instantly. 
turing Corp., 1445 Hudson Blvd., North 
i Bergen, N. J. 


Solar Manufac- 





Please mention number 948 When filling out card 





24-channel Strain Gages 


New “Model 301” strain gage (illus- 
trated) and new “Model 302” bridge 


‘balancer permit rapid, convenient read- 


ing of strains in multiple-wire resis- 


itance strain gage tests. Capable of ac- 
icommodating 24 strain gages of wire 
‘resistance type, these instruments are 


said to obviate need of disconnecting 
and reconnecting gage wires for multi- 
ple-gage tests; also separate zero load 
readings for each gage can be dis- 


ipensed with by using built-in zero load 


bridge balancers. Gages of resistance 
from a few to several thousand ohms 








Clon) 
. TO a bourdon tube of 


special design for ever 


sora bs tessessiosstasaren 


application CD 


HEISE GAUGES 


STANDARD OF THE WORLD 





Heise pressure gauges employ an infinite num- 
ber Bourdon tube designs to reduce fibre 
stress to a point where the Se a wee 


ration. There is 


continuously at maximum ca 
no aandand design. Every Heise Bourdon tube 
is desi for maximum stability and accuracy 


in a selected 


d pressure medium. 
Three dow: 8% ta, i 


2 in., and 16 in., in 


ranges from 0-15 to 0-10,000 psi, Prices from 
$151.60 to $211.20. Write for catalog. 


Heise Bourdon Tube Company, Inc. 
Newtown, Connecticut 














Flow Kit 
for RESEARCH 


The Brooks Multi-Range Flow 
Rate Kit places a multitude of low 
flow ranges at your instant dis 
posal. It contains one meter case, 
four metering tubes and nineteen 
floats. Float materials are pyrex, 
aluminum, stainless steel, monel and 
tantalum. Nineteen liquid ranges 
are obtainable, starting from a 
minimum of 0.1 ce per minute and 
reaching a maximum of 275 cc per 
minute. Nineteen gas ranges are 
provided with a minimum of 10 ce 
per minute and a maximum of 
10,500 ce per minute. If desired, 
the ranges can be extended to 0.4 
gal. per minute of liquid and 0.60 
cfm of gas. 


The Kit is available from stock 
in fittings of steel, brass, type 303 
stainless steel or type 316 stainless 
steel. It can also be supplied in 
nickel, monel, hard rubber, plastic 
or hastelloy. 


Many laboratories have found it 
indispensable for quick results, be 
cause of its wide selection of float 
and case materials, and the many 
choices of flow ranges. You can get 
exactly what you need with it. For 
full information, write for Bulletin 
No. 5. 


BROOKS ROTAMETER CO. 


Box A-5948 


Lansdale, Pa. 











BIGGEST 


NEWS IN YEARS! 





AT THE FOXBORO 


BOOTH 535 


See this new 
unprecedented 


Instrument Development 


we MANY USES! 
wk MANY ADVANTAGES! 
He EXTRAORDINARY FEATURES! 


Sept. 13-17 


3rd Annual Instrument 
Conference and Exhibit 


SEEING IS BELIEVING 
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FREQUENCY RANGE 
54 to 216 MEGACYCLES 


The model 202-B is specifically designed 

to meet the needs of television and FM 

engineers working in the frequency range 

from 54-216 mc. Following are some of the 

outstanding features of this instrument: 

RF RANGES—54-108, 108-216 mc, + 0.5% ac- 
curacy. 

VERNIER DIAL—24:1 gear ratio with main fre- 
quency dial. 

FREQUENCY DEVIATION RANGES—0O-80 = kc; 
0-240 ke. 

AMPLITUDE MODULATION—Continuously vari- 
able 0-50%; calibrated at 30% and 50% 
points. 


BOONTON ‘RADIO 


| 7, 
~& / S,r : 
BOONTON-N-J-US:A:\ SIC MCL 





HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Iustrated 
bulletins 
free 








The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica 2, N. Y. 
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can be used if compensator 

matched with active gage 1 

mm within 3 ohms. One com 

gage can be made common to a; 

of the 24 active gages by prope 

er connections. “Model 301” j 
strain by a dial divided into 10 

inch per inch graduations. Aceur:ey o¢ 
better than 1% throughout rand .¢ 
+0.0011” per inch is claimed ay.) f,, 
strains exceeding this range an exten, 
er increases the range to 0.00: per 
inch tension, and 0.006” per inch jm. 
pression. Dial is calibrated for gag, 
factor of 2.05. Provided with bridg, 
voltage reversing switch. Detec+, 

| strains in order of 0.000,002” per inc} 

“Model 302” contains the zero bal. 

| ance and switching features of “Mode| 
301.” It is said to conserve testing time 
and increase usefulness of single-chan- 
nel strain detectors. 24 strain gages cap 
be channeled into the strain indicator 
through output terminals. Weighs 11 
lbs., is 8” high, 10” wide, 12” deep— 
Anderson - Fluke Engineering (o. 
Springdale, Conn. 
































MODULATING OSCILLATOR—Eight internal mod- Please mention number 949 when filling out 
——<_—_ 
RF OUTPUT VOLTAGE—0.2 volt to 0.1 micro- Spring Tester 
volt, Output impedance 26.5 ohms. New “Model 217P” load tester for 
FM DISTORTION—tess than 2% at 75 kc deviation. small springs will test 50 to 200 springs 
SPURIOUS RF OUTPUT—All spurious RF voltages with an accuracy of one part in 2.500 







30 db or more below fundamental. 
Write for Catalog D 






at maximum load, in 
from 15 to 60 min- 
utes. It will handle 
loads of up to 5 lbs, 
and spring lengths 
up to 12”. A mini- 
mum of motions is 
required of operator. 
To insure accuracy, 
design eliminates 
errors chargeable to 
beam angle, beam- 
restoring forces and 
torsional effects. In- 
stead of usual knife- 
edge bearings, small 
precision ball bear- 
ings act as fulcrums 
for solid steel weigh- 
ing beam; weighing 
head, which remains horizontal at all 
| times, and weight pan are attached to 

weighing beam. All compression-head 

surfaces are made of hardened steel 

and are replaceable. Tension hook is 

ball-mounted to swivel freely. An over- 

load spring, mounted between weighing 

beam and weight pan, prevents damage 
| from excess load or shock. Pointe: 
| mechanism, mounted in miniature ball 
| bearings, amplifies beam motion 10 
| times for easy reading on a stainless 


OF 
a ARION steel scale graduated in 40 divisions. 
A Q @] N | ‘ af 


INSTRUMENTS 


Your guarantee of ACCURATE, 
TROUBLE-FREE measurement of dif- 
ferential pressure, flow and liquid 
level. 

Ranges 0-20 W.C. up to 0-200 P.S.!. 
Pressure ratings up to 3000 P.S.I. 


















PATENTED 
RUPTURE-PROOF 





BELLOWS UNIT 

















Detailed information on request 


Barton 


INSTRUMENT COMPANY 


3502 UNION PACIFIC AVENUE 
LOS ANGELES 23, CALIFORNIA 
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2 & 3-DIMENSIONAL 


ENGRAVER 





Permits accurate reproduction of 
three-dimensional master on any of 
four reduction ratios. 


Catalogue on request 


MICO INSTRUMENT CO. 


86A TROWBRIDGE STREET 
CAMBRIDGE, MASS. 








Experimental 
Work and. 

Small Production Runs 
... Our Specialty 


We have the skilled craftsmen, the equipment 
and the capacity to help you break production 
“bottlenecks,” or solve other problems in manu- 
facturing instruments, parts or simildr precision 
work, 


Our experience covers manufacturing optical, 
a js : 


|, radar, astr ical, eng ing, instru- 
ments, parts, etc., for various companies. 


Let Us Help You! 





In strict confidence, write for information or 
send data on your requirements. 


Het 
CARL HEINRICH 
COMPANY 


BEACON STREET, BOSTON 15, MASS. 














MOUNT PALOMAR TELESCOPE 


Installation of the 200-inch telescope at 
Mount Palomar included an amazing 















number of precise controlling instru- 
ments. Over 100 Bodine motors are in 
use on this project, providing move- 
ment of the telescope, as well as many 





of the indicating instruments. Their 
choice is proof of the excellent reputa- 


: ; One of the many control mech- 
tion gained by these motors in years of anisms at Mt. Palomar powered by 
a Bodine motor, 


use in critical applications. 


Bodine motors—in over 3000 types and spec ifications, 
from 1/6 to 1/2000 hp—provide precision power for 
instruments of all types. Bodine Electric Company, 
2244 W. Ohio St., Chicago 12, Illinois. 


emits MOTORS 
HORSEPOWER 





i g 
| | bg 
=| 
D'ARSONVAL PORTABLE | 
a 


GALVANOMETERS 


AND MOVEMENTS... 


AN AMAZING 
NEW INSTRUMENT 
DEVELOPMENT 


It's startling! It’s intriguing! Just what 
you process doctors ordered. See 
it demonstrated for the first time at 
the... 


LOXBORO 
BOOTH 535 
SEPT. 13-17 


[ ’ and other galvanometers 
\ POP ATORTEY. 3rd Annual Instrument 
OM iBORITORIES: He. $6 fame ietrmens 


4316 N. Knox Ave. ° ee 





y for specifications and prices on these 
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@ INSTANTLY isinpusstion * %° 
@ ACCURATELY isinination of 0.05%. 
@ VISUALLY isaicator knont * 4! 


Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 


C. G. CONN LTD., DEPT. 911 
ELKHART, IND. 


Please send free Stroboconn 

folder containing information 

about operation and applica- 

tion of this new precision in- 

strument. I understand this places me under no obli- 
gation. 


Name. Position 








Company 
Address 
City 











High precision OPTICAL PARTS ae 
CARD SY 
for Research, Development tee -y-yplldpaara 
or Production. m, 1 — OON’T PICK. USE SELF-STARTER STRIP TO PEEL vans | 








o 
PARABOLIC or SPHERICAL 
Mirrors. 
€ 
LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. Fr 


‘ QUIK-LABELS 


Natural or Synthetic Mark Your Wires Faster 


CRYSTAL OPTICS. 
QUIK-LABELS, code Wires, Leads, Circuits, 
. Relays, Parts, etc., faster and cheaper. ® 
: Pre-cut to exact size, QUIK-LABELS come on 
Complete optical handy cards. @ Ready to use, they stik-quik 
INSTRUMENTS. without moistening, replace slow and costly 
string tags, roll tapes, decals, stencils, metal 
tabs, etc. © Silicone plastic coated to resist 
Vacuum Coating of dirt, grease, abrasion. @ *Self — Strip 
. automatically exposes ends of Labels for you 
Optical Parts. to grasp instantly — no more finger-picking. 


Write for Folder and FREE Sample Cards 
John Unertl Optical Co.| W. H. BRADY COMPANY 


Established 1914 
3551-3555 East Street Manufacturers of Self-Sticking Tape Products 


Pittsburgh 14, Penna. 804 N. 3rd Street, Milwaukee 3, Wisconsin 
Factory—Chippewa Falls, Wisconsin 
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| Limit of pointer swing is adjust: 

| conical bean-stop (which also . 
screwed in to lock the beam ri; 
Red tolerance hands for go-no 

spection are externally adju 
Length measurements are recor 
a dial, instead of usual vertica 

Dial indicator has a 1” rang: 
0.001” graduations. Compressio; 
extension loading heads are adju 
for vertical positioning, yet ). 
alignment is maintained. Any 

bility of wobble is further pre 
by keying the mandrels to a 1%” 


' less steel column 27” high. Machine 


weighs 41% lbs.—Hunter Pressed Ste, 
Co., Lansdale, Pa. 


Please mention number 950 when filling 





Variable Resistor 
New “Midgetrol” 1%” variable resis- 
tor has electrical characteristics which 
make it suitable for many applications 








previously requiring a 1%” control, has 
an extremely low mechanical and elec- 
trical noise level, and unusually quiet 
operation. One new feature is a fiat 
shaft easily adapted to fit any type of 
knob now in use, Other features include 
two-point shaft suspension, machine- 
coated carbon elements and hot tinned 
terminals.—P. R. Mallory & Co., Inc., 
3029 E. Washington St., Indianapolis, 
Ind. 


Please mention number 951 when filling out card 





Instrument Soldering Iron 
New 3.6-o0z. soldering pencil is said 
to assure tightness and guarantee con- 
tact. Coolness is claimed for special 
plastic handle because both a cork in- 


sulator and cooling fins are used. A 
ceramic separator eliminates possibility 
of short, according to manufacturer, 
and a spring-action rivet takes up ex- 
pansion to keep positive contact with 
heating unit. Element is 20-watt fo. 
use with 110-120 volt a.c. or d.c. Four 
interchangeable tellurium tips: 
chisel, %” pencil, 5%” chisel, and “s 
pyramid. Copper tip length beyond 
heating coil is 58” on %” tips and * 

on %” tips. Both heat to 600° in 90 
seconds. Soldering pencil is 7” long; 
max. dia, 1”. Underwriters’ listed sea! !s 
on complete pencil set.—Ungar Elec( rv 
Tool Co., Los Angeles 54, Calif. 


Please mention number 952 when filling out cs 








resis- 
which 


Cations 


ol, has 
1 elec- 
' quiet 
a flat 
ype of 
nclude 
chine- 
tinned 
, Ine., 
upolis, 


ard 


n 

3 said 
e con- 
pecial 
rk in- 


sy 4 


od, A 
bility 
turer, 
p ex- 
with 
t fol 
Fou 

4” 
] 3g " 
»yond 
d % 
in G0) 
long; 
ea) is 


crrie 








RELAYS and TIME SWITCHES 





of Diamon 


Open Type 
"Can" Type 
With Plug-in 

Tube Base 
A. C. of D.C. 
Midget Relays 
Dual Purpose 
Relays 
Delayed 
"Make" or "Break" 
Automatic 
Circuit Control 
“Current” and 
“Potential” Relays 

































The Only Instrument 
You Need to Tell Spot 
Temperatures Instantly! 














Just sight it... 


NEW PYRO Radiation Pyrometer 


Any operator can determine spot tempera- 
tures in kilns, fire boxes, furnaces, ovens, 
etc., accurately—instantly—with the New | 
Pyro Radiation Pyrometer. No thermocouples, | 
lead wires or other accessories needed—the 
PYRO is completely self-contained. Just 
sight it at the object . . . and press the but- 
ton. Temperature indicated instantly on large 
direct-reading dial. Two double ranges avail- 
able 1000/1800—1800/2600° and 1400/ 
2400—2400/3600°F. Write for FREE Cata- 
log No. 100. 


The PYROMETER INSTRUMENT CO. 


New Plant and Lab. 
BERGENFIELD 4, N. J. 


and press the button! 














Pe 


Ruggedly constructed to exacting 
specifications that are carefully en- 
gineered to provide ample safety fac- 
tor .. . quality all the way through! 

Automatic’s relays are not built to 
a price but to an unexcelled standard 
of performance. That’s why they are 
the choice of so many “big name’”’ 
manufacturers. 

We engineer and build a wide vari- 
ety of stock model relays for practi- 
cally all applications. A staff of com- 
petent engineers will design and build 
relays to fit your requirements. 

Stock models or custom built, ev- 
ery relay we manufacture will deliver 
the same dependable performance 
that has made the ‘‘Diamond Seal’”’ 
line the choice of those who measure 
quality by performance. 


vality 














@® TIME SWITCHES — Equipped with 


Synchronous Self -Starting Motors 
and Silver Contacts. 


For any load, for every installation, 
look to Automatic for the finest in 
Time Switches and Interval Timers. 


WRITE FOR CATALOG 





FIRST 
HOWING! 


* 


REVOLUTIONARY 
NEW INSTRUMENT 


* 


Most spectacular engineering job in | 
years! Scores of uses! See it in operation 
at the Foxboro exhibit . . . 


BOOTH 535 
SEPT. 13-17 


3rd Annual Instrument 
Conference and Exhibit 


YOU'LL SAY IT ISN'T SO, 
UNLESS YOU SEE IT... 


LN EME OES I RRL LETT 








MEASUREMENTS 
CORPORATION 
Model 59 





MEGACYCLE 
METER 


Radio's newest, multi-purpose instrument con- 
sisting of a grid-dip oscillator connected to its 
power supply by a flexible cord. 

Check these applications: 

@ For determining the resonant frequency of 
tuned circuits, antennas, transmission 
tines, by-pass condensers, chokes, coils. 

® For measuring capacitance, inductance, 
Q, mutualinductance. 

@ For preliminary tracking and alignment 
of receivers. 

@ As an auxiliary signal generator; modu- 
lated or unmodulated. 

® For antenna tuning and transmitter nevu- 
tralizing, power off. 

® Forlocating parasitic circuits and spurious 
resonances. 

© As a low sensitivity receiver for signal 
tracing. 





SPECIFICATIONS: 


MANUFACTURERS OF 
Power Unit: 5% 


wide; 


Standard Signal Generators 6%" high; 714" deep. 
Pulse Generators Oscillator Unit: 3%” 
FM Signal Generators diameter; 2” deep. 
Square Wave Generators FREQUENCY : 


Vacuum Tube Voitmeters 


UHF Radio Noise & Field 
Strength Meters 


2.2 me. to 400 me.; 
seven plug-in coils. 


Capacity Bridges = an : 
Megohm Meters pal cycles; or 
Phase Sequence Indicators 
Television and FM Test POWER SUPPLY: 
Equipment 110-120 volts, 50-60 





cycles; 20 watts, 


MEASUREMENTS CORPORATION 


BOONTON 





+) NEW JERSEY 
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The Polarograph asan Analytical Tool im Indusi ry 


By MARTHA J. BERGIN, Sylvania Electric Products Inc., Salem, Mass. 


BOUT 25 years ago the polaro- 
A graphic method of analysis was 
introduced by Professor Jaroslav 
Heyrovsky, its inventor. Perhaps more 
than any other analytical tool the 
polarograph was at first praised to a 
point where it seemed to spell the end 
for analytical chemists. Conversely, 
when later it was found that the new 
instrument was not an automatic chem- 
ist which could be operated by any lay- 
man, it was discarded by industry and 
left to the more academic type of 
research. 
Recently, however, the polarograph 
has come into its own as a valuable 


journals provide new uses for it, the 
polarograph is taking its rightful 
place among the instruments of the 
analytical chemist. 


PRINCIPLES 


The basic principle in polarography 
is simply an electrolysis. Electrolysis 
may be defined as the occurrence of a 
chemical .reaction, caused by an electro- 
motive force, between electrodes im- 
mersed in an electrolyte. During elec- 
trolysis the ions flow through the elec- 
trolyte between the electrodes. If the 
electromotive force which is applied to 
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Fig. 1. Polarograms of cadmium chloride 


in potassium chloride as electrolyte. 
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Fig. 2. Polarogram of equimolar cadmium-zinc chloride in potassium chloride 


as electrolyte. 


tool for industry. Although a skilled 
chemist is necessary to operate it, 
especially during the preliminary pro- 
cedures, the time saved, the elements 
which are more easily analyzed, and the 
accuracy with which they are analyzed 
has brought the polarographic method 
into industrial control and research 
laboratories. At present it is used in 
some analytical laboratories as a stand- 
ard apparatus for routine analyses; in 
others it is still the object of a great 
deal of research; in still others it has 
not been considered an analytical tool. 
However, as new editions of scientific 
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the system is plotted against the result- 
ing current, a current-voltage curve is 
obtained. It is this type of curve that 
the polarograph records, from which 
the information about the analysis is 
obtained. 

If a solution, containing no unknown 
substance which can be oxidized or re- 
duced in the voltage range applied, is 
analyzed, a horizontal straight-line 
current-voltage curve is obtained. How- 
ever, if there is a foreign ion present 
which can be reduced, it will depolarize* 


*Strictly speaking, the term “depolarize”’ 
is misapplied by polarographers, However, 


DROPPING 
MERCURY ' 
ELECTRODE 


the electrode as the increasing . 
motive force reaches a critical \ 
causing a sudden increase in t) 
rent. As the voltage further increase; 
this current approaches a limiting 
value and finally becomes constant. The 
difference between this limiting yalye 
and the initial residual current jz 
directly proportional to the concentra. 
tion of the ion present in the solution, 
Thus, by comparing this “wave” height 
with that of a known concentration of 
the ion (all other factors but concep- 
tration having been held constant) 4 
quantitative result may be obtained. 


Typical current-voltage curves are 
shown in Fig. 1. In this case two solu- 
tions of cadmium were electrolyzed, one 
just half the concentration of the 
other. It will be noticed that the wave 
heights are in the ratio of 71/35 or 
approximately two to one. From this 
height a direct quantitative analysis 
can be made, i.e. one solution has twice 
as much cadmium as the other. 

The potential difference which is 
most characteristic for each substance 
is the “half-wave” potential. This is 
defined as the potential difference at 
the point on a current voltage curve 
where the current is equal to one half 


GALVANOME TER 
Yr 


MERCURY 
RESERVOIR 








STANDARD 
CALOMEL 
ELECTRODE 











SINTERED 
GLASS DISK 


Fig. 3. Schematic representation of 
apparatus for polarographic analysis. 


the limiting value, assuming a residual 
current of 0.0 amp. In the case of cad- 
mium electrolyzed in a 0.1 N potassium 
chloride solution, the half-wave poten- 
tial difference is 0.590 volts (vs. stan- 
dard calomel electrode at 25°C.) This 
half-wave potential difference does not 
change with cadmium concentration. 
One of the great virtues of the 
polarograph is that it can analyze 
simultaneously more than one element 


by wide usage it has gained acceptance in 
the sense used by the author. 
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in the solution. (See Fig. 2). Each ele- 
ment produces its own current-voltage 
curve at its characteristic potential 
difference. If these potential differences 
are great enough so that the waves do 
not overlap, both quantitative and 
qualitative analyses can be made of 
each element. In some ideal situations, 
as many as five substances have been 
determined at one time. 

As yet, in this discussion of prin- 
ciples, the identifying part of the 
polarograph, i.e. the dropping mercury 
electrode, has been omitted. (See Fig. 
3). In order that the change of cur- 
rent due to electroreducible elements 
may be measured accurately, a special 
type of sensitive cell and special elec- 
trodes are used. In the first place, the 
system must be arranged so that the 
reaction at only one electrode is 
measured. To do this, a small dropping- 
mercury electrode is used against a 
standard unchanging electrode (usually 
a saturated calomel electrode). The 
changes are measured at the smaller, 
more sensitive mercury electrode. Sec- 
ondly, as the ions migrate to the elec- 
trode and plate, in order to prevent 
polarization, a fresh surface of mercury 
must be constantly exposed thus giving 
the most accurate results. Here again 
the dropping-mercury electrode fits in 


| perfectly, giving a new surface as the 


mercury drop grows and then falls off. 
Fig. 3 shows schematically the variable 
source of applied voltage; in practice, 
a motor-driven voltage divider is used, 
as shown in Fig. 4. A front view of the 
equipment in use at General Engineer- 





ing is given in Fig. 5. The recorder on 
which are plotted the current-voltage 
curves is clearly visible in Fig. 4. 


SENSITIVITY AND ACCURACY 


A factor which is often very advan- 
tageous in analytical work is the low 
concentrations at which an analysis 
can be made. The polarographic method 
is applicable over a concentration range 
from 10-* to 10-2 molar. The ideal 
working range, however, is between 
10-8 to 10-4 molar. In the concentration 
range of 10-2 to 10-5 m. an accuracy 
of between 1% and 3% is obtained de- 
pending mostly on factors in the 
analyzed solution. Below 10-5 molar 
the accuracy decreases so rapidly as to 
make the method inapplicable. 


SCOPE 


The scope of the polarographic 
method includes theoretically any sub- 
stance which may be electro-oxidized or 
reduced. Because of the large size of 
the field which is opened, the method 
has been applied to a rather small sec- 
tion of the whole. In the inorganic field, 
which has been the most completely in- 
vestigated, all metallic ions, and a 
number of complex anions such as 
chromate, bromate, and nitrate, may be 
analyzed. Another interesting field, 
which has barely been touched, applies 
to gases dissolved in an electrolyte. 
Oxygen analysis by this method has 
proved especially valuable in biochem- 
ical studies to measure the respiration 
of certain organisms. Other gases 
which may be analyzed by the polaro- 
graph include cyanogen and sulphur 








Fig. 4. Polarograph assembly in Sylvania Electric laboratory. Photograph 
includes a rear view of cabinet, showing important details. This polarograph 
(including electrode assembly) was designed and built under the direction of 
James H. Schulman while he was at Sylvania Electric. It is believed to be out- 
Standing in sensitivity and in rapidity of analysis. 





dioxide. Organic chemistry has hardly 
been surveyed by the polarograph al- 
though the applications seem numerous. 
Perhaps in this field, if primary indi- 
cations are true, the polarograph will 
supply a valuable and much-needed 
tool in analytical organic chemistry. 
Also in connection with organic anal- 
yses, the polarograph is being used 
quite extensively in cancer research. 
APPLICATIONS 

The polarograph is rapidly taking an 
important position in industrial anal- 
ysis. A primary advantage it has over 
many procedures is the rapidity with 
which an analysis can be made. The 
main difficulty is placing the sample in 
solution with the proper electrolyte and 
at the proper concentration. An equiv- 
alent problem exists in any analytical 
procedure. Once the procedure is set up, 
a current-voltage curve is made and 
results obtained directly from the curve. 
In many cases, especially control work, 
it is not necessary to have a series of 
standards or even to compute the exact 
percentage of the element. A _ polaro- 
gram (current-voltage curve) is made 
of the sample known to be acceptable. 
Any difference in composition is easily 
detected. Another interesting advantage 
in this procedure is that the solution is 
not changed appreciably by this anal- 
ysis and it may be used if further tests 
are desired. 

The low concentration at which the 
polarograph operates can be used 
ideally in two ways in industry. Either 
a very small sample may be used to 
obtain major components; or trace ele- 
ments may be determined by using a 
larger sample. The former is advan- 
tageous when there is a limited quan- 
tity of an unknown sample to be 





Fig. 5. Front view of polarograph 
cabinet at Sylvania Electric laboratory. 
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analyzed. The latter is used to detect 
impurities in chemicals, especially by 
chemical manufacturing companies. 
The range of the polarograph is as sen- 
sitive as any colorimetric procedure 
and extends into the low-sensitivity 
limits of the spectrographic range. 
Perhaps the advantage of the polaro- 
graphic method which is most singular 
is its ability to analyze quickly and 
simultaneously complex mixtures of 
elements. Combinations which include 
several metals, such as nickel and 
cobalt or cadmium and zinc, are ex- 
tremely difficult to analyze quantita- 
tively by ordinary analytical methods. 
First, such elements must be separated 


and, as their properties are so much 
alike, this often-means a long involved 
procedure followed by the individual 
determination of each. The length and 
complexity of these procedures often 
cause doubt as to the accuracy of the 
final results. In the case of the polaro- 
graph the elements need not be separ- 
ated, as the half-wave potentials of the 
two elements are sufficiently far apart 
so that the individual waves may be 
obtained. 

Another group of elements causing 
difficulty when in a mixture includes 
barium, strontium, and calcium. The 
polarograph is not quite so applicable 
to this problem, for the elements plate 


out at such a high voltage ¢ 
electrolyte itself often decom; 

fore the voltage necessary to re 

alkali-earth cations is reach: 
chemical nature of the electr: 

which the unknown is dissolved, 
portant in the polarographic 

since a variation of concentra 
type of dissolved salts may 
change of the half-wave p 
Therefore, the method of insu: 
curate results is to treat the st 
solution exactly as the unknoyw 
be treated. However, this dep: 
on electrolyte may be used to advantag, 
in separating overlapping elements yj, 
electrolytic change. 


tla 
gE ac 
dard 
must 


} 
dence 


Electrical Instrument Calibrating or Industry 


By WILLIAM L., 


struments—particularly in the re- 

search, development, production 
and maintenance activities of industry 
—the ACCURACY of such instruments is 
rather generally recognized by their 
users as one of the most serious con- 
siderations in the proper conduct of 
these activities, and at the same time 
one which receives inadequate atten- 
tion. Instrument calibration may be 
neglected because of lack of calibrating 
equipment. Often, however, it is neg- 
lected because of the cumbersome and 
time-consuming arrangements which 
result from an unplanned activity. This 
article outlines the factors that must 
be considered and _ presents one 
arrangement which will fill the need 
for a flexible, efficient, safe ard timeé- 
saving calibrating apparatus. 


l N the use of electrical indicating in- 


OvuR DEPENDENCE UPON ACCURATE 
INSTRUMENTS 


Anyone associated in an engineering 
or technical way with an electronic or 
electrical business knows that much of 
the work done in developing, testing, 
maintaining or using equipment in- 
volves the use of electrical instruments. 
Development of such products involves 
the design of circuits and the subse- 
quent assembling of models, upon 
which all desirable electrical measure- 
ments are made to determine the ade- 
quacy of each model’s performance. 
Later, when the equipment is placed in 
production, the factory test department 
likewise makes electrical measurements 
to determine that the finished product 
performs in the same _ satisfactory 
manner. 

The customer who buys the product 
often is equipped to make acceptance 
measurements and tests. He too may 
maintain a service department to take 
care of the equipment, or he may con- 


*The development described in this article 
was done while the author was Engineer 
in Charge of Test Equipment at Farnsworth 
Television and Radio Corp., Fort Wayne, 
Indiana. 
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KINSELL, System Engineer, Bendix Radio, Towson, Md.* 


tract with a specialist to do it for him. 
In any event, electrical instruments are 
used liberally throughout the entire 
program. 

Instruments not regularly calibrated 
may develop errors, either through 


careless use or because of inadequate 

quality. Many users forget this and 

continue to use inaccurate instruments 

a serious situation grows out 
‘ 


until 
of it. 


A SPECIFIC CASE 


Suppose that a development engineer 
for an electronic apparatus manufac- 
turer, in designing a new equipment, 
builds a model of the new item and 
finds that a given transformer voltage 
should be within one-quarter volt of ten 
volts at one-ampere load. He specifies a 
transformer that will do this. He also 
specifies that this voltage must be 
within one-quarter volt of correct. 


The transformer supplier designs 
and tests a transformer and sends it 
to the manufacturer for the new 
product. In turn, the transformer is 
tested by an inspector, then installed in 
a unit. When an attempt is made to 
operate the unit, it is found that more 
voltage is required for proper opera- 
tion. A study of the factors involved 
in this discrepancy shows that: 

1. The electronic design engineer’s volt- 
meter may have been inaccurate, (It was 
found that when his instrument read 10 
volts, he actually had 10.3 volts.) 

2. The transformer supplier’s voltmeter 
may have been inaccurate. (It was found 
that his voltmeter read 0.3 volts high. The 
transformer actually delivered 9.5 volts, 
but his voltmeter read 9.8, which is within 
the one-quarter volt tolerance.) 

3. The Inspection Department’s  volt- 
meter may have been inaccurate. (It was 
found that it read the same as the trans- 
former manufacturer’s.) 

The net result is that where the engineer 
used 10.3 volts in his model, the production 
unit had only 9.5 volts. The voltmeters all 
indicated within the allowable 2%,% toler- 
ance, but the final result was approximate- 
ly 8% off. In other words, the final result 
may be in error by the tolerance specified 
for the transformer, or other component, 
plus the percent errors of the instruments. 


This illustration is presented to show 
how dependent we are on the accuracy 
of electrical indicating instruments, to 
indicate the importance of providing 
means for checking it. Any technica] 
man—from a research engineer to a 
maintenance man—is quite aware of 
his utter helplessness when his instru- 
ments are of questionable accuracy. 
The results may easily be serious fin- 
ancial difficulties and/or lost time. Such 
situations may be prevented by period- 
ically calibrating or checking the ac- 
curacy of the instruments involved. 


INSTRUMENT CALIBRATING 


Small companies usually cannot 
afford to install means for calibrating 
their own instruments, They take their 
instruments to a standardizing labora- 
tory for such service. However, a 
larger firm will find it practical to set 
up at least a simplified instrument cali- 
brating equipment. And of course, if 
large enough, the organization will find 
it advantageous to provide equipment 
for calibrating all indicating instru- 
ments it may have in its stock. 


Instruments are known by 
general class of use, as follows: 


their 


1. Service Instruments, 2 to 5% accur- 
acy 

2. Panel Instruments, 2 to 

3. Portable Testing Instruments, % t 
1% accuracy 

4. Switchboard Instruments, ¥% 
accuracy 

5. Portable or Secondary Standard 
struments, 4 to %% accuracy 

6. Primary Standard Instruments, 1/1% 
accuracy 

7. Primary 
curacy 


5% accuracy 


Standard Cells, 1/100% ac- 


Any of these classes of instruments 
may be calibrated by comparing it with 
one of greater accuracy, or with one in 
a higher classification in the above 
tabulation, provided that the instru- 
ment being used as the standard is 
known to be within its rated accuracy. 
When such a calibration is made, the 
instrument reading may be in error by 
the tolerance of the standard; there- 
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fore, the degree of accuracy attained 
will depend upon the standard being 
used. 

It should be emphasized that since 
the calibrations depend upon the 
accuracy of the standard, a means of 
detecting errors in the standard should 
be provided. In effect, the only provi- 
sion for this is found in maintaining 
two independent standards. Then, if at 
any time the two standards do not 
agree, it is obvious that one of them is 
in error and both should be calibrated. 
A further improvement in _ this 
arrangement is the maintaining of 
three standards. Then if one standard 
changes, the other two still will agree 
and only one will require calibration. 
The advantage of this arrangement is 
that the user is never without a 


standard. 


Use oF STANDARD CELLS FoR D-c, 
CALIBRATIONS 


A standard cell is a voltage source of 
approximately 1.0186 volts, accurate 
and stable to within 1/100%. By means 
of the circuit shown in Fig. 1, a d-c. 
voltmeter V of any range may be cali- 
brated. The supply voltage and divider 
ratio are set so that voltmeter V reads 
as desired and galvanometer G shows 
no deflection. Voltmeter V should then 
read Es, the standard cell voltage, 
times the divider ratio, if it does not, 
the difference is the instrument, correc- 
tion for that particular voltage. 

Fig. 2 shows the calibration of a d-c. 
ammeter, A. In this circuit the balance 
is made between the standard cell and 
shunt resistor S, through which the 
current flows. The current may readily 
be calculated, and is the value which 
the instrument should indicate. 

Since the accuracy of the calibra- 
tions depends not only on the standard 
cell Es, but also on divider D for volt- 
age calibrations and shunt S for cur- 
rent calibrations, it is obvious that 
these two units must be accurate to a 
degree equal to that desired in the 
over-all calibration or better. Precision 
resistors are available with accuracies 
considerably better than 0.1% and may 
be checked at intervals by a precision 
Wheatstone bridge to assure the main- 
tenance of their accuracy. 


CALIBRATION OF A-C. INSTRUMENTS 
Since the above procedure may be 


| used only with d-c. instruments, a 


means must be employed to transfer 
from d.c. to a.c. This is done in two 
steps: 

1. Calibrate an electrodynamometer 
type instrument using the d-c. method 
described above. 

2. Use the calibrated electrodyna- 
mometer instrument as a_ standard 
on a.c. 


It should be explained that an 
electrodynamometer type instrument is 
One which reads true RMS values un- 
less the source contains harmonics of 
frequencies above the useful range of 





the instrument. Thus it reads correctly 
on d.c. or a.c. and, if calibrated on d.c., 
may be used as a standard for a-c. 
calibrations. By this means, then, a 
standard of high accuracy is furnished 
for a-c. calibration. For highest accur- 
acy, an instrument of the Primary 
Standard class would be used. 


PRACTICAL CALIBRATION OF D-c, 
INSTRUMENTS 


The calibration of d-c. instruments 
by use of the standard cell is highly 
precise but is rather cumbersome and 
slow. It is much more satisfactory, 
where such precision is not required, to 
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use the standard cell to calibrate a 
d-c. Primary Standard instrument, 
which may then be used to calibrate 
other d-c. instruments. This Primary 
Standard would be checked only occa- 
sionally since, if it is properly used, 
there is little likelihood of its accuracy 
falling off. 


CALIBRATING-SYSTEM REQUIREMENTS 

There are as many arrangements for 
the use of the calibrating apparatus as 
there are users of it. However, some 
desirable details may be included for 
obtaining best results most convenient- 
ly, with a minimum of confusion and 
least possibility for error or damage 
to the standards. 

One of the first requirements for 
the proper use of standards is physical 
protection. Since a standard instrument 
is worth several hundred dollars and is 
relatively fragile, it should be perman- 
ently mounted, preferably in a glass- 
covered case, so that it is never moved. 
It may be cushioned if subject to 
shock or vibration. The wiring is then 
brought out to a panel. 

Next, electrical protection against 
overload is achieved by providing 
power supplies of such 
current or voltage is limited to safe 
values. This means that for voltmeters, 
voltage supplies must not be capable of 
furnishing a voltage high enough to 
damage the standard, and current sup- 
plies must employ current-limiting 


design that 


resistors that will likewise protect the 
current standard. It is true that this 
results in a large number of power 
supplies, but the actual cost of the 
supplies is much less than of the stan- 
dards themselves. 

The third requirement is for means 
by which the standard instruments 
may be calibrated. Three standard cells 
should be employed, to permit detecting 
the bad cell if a discrepancy should 
appear. By employing the standard 
cells with a precision potentiometer and 
precision multipliers and shunts, which 
may in turn be maintained by checking 
with a precision resistance bridge, a 
large range of voltages and currents 
may be measured and the standard 
instruments may be included in the 
circuits and calibrated. 

Fourth, since no instrument is accur- 
ate at low scale readings, standards 
should be chosen with such _ scale 
ranges that any value of current or 
voltage may be checked at a reasonably 
high scale reading. It is practical to 
choose ranges that bear a 2 or 242 to 1 
ratio to each other, such as 1, 2, 5, 10, 
ete., or 1.5, 3, 7.5, 15, ete. By this choice, 
any calibration desired may be made 
with the standard reading 40% or more 
of full scale, with a corresponding 
effective error of not more than 2% 
times the full-scale percent error. Of 
course, with complete calibration 
curves being employed on the standard, 
this accuracy may be exceeded. 

A fifth need is for means by which 
the ranges of the standard instruments 
and power supply levels may be quickly 
chosen and connected. This may be 
done by providing terminals on a panel, 
with connecting leads for the standards 
and the same for the power supplies. A 
further refinement is the grouping of 
the standard terminals in relation to 
the power supply terminals with which 
they may safely be used. For example, 
the arrangement might group the 100-, 
200- and 500-volt instrument ranges 
around the 100-volt power supply in 
order to indicate that they should be 
used with higher-voltage power sup- 
plies only with great caution. This pre- 
caution is quite effective in reducing 
the possibility of damage to the 
standards. 

Sixth, controls of voltage and cur- 
rent should be so fine that the instru- 
ments may be set exactly on any scale 
reading. This may be accomplished by 
using a line voltage coarse control, 
0-115 volts; a medium control, 0-10 or 
15 volts; and a fine control, 0-1 or 2 
volts. The outputs may be connected in 
cascade and will give perfectly satis- 
factory control of the power supplies. 
Fig. 3 shows a method of accomplishing 
this. 

Seventh, the a-c. power line feeding 
the above controls must be so well regu- 
lated that no detectable changes of 
voltage or current appear as a result 
of line surges. It may be necessary to 
cascade two voltage regulators in the 
power line, since a jump of one-half 
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percent, which may easily occur with 
one regulator, is entirely too great for 
anything but a rather coarse 
calibration. 


Eighth, the power fed to the con- 
trols must be free of harmonics if the 
a.c. is to be used for calibrating a-c. 
instruments other than of the dyna- 
mometer or iron-vane type and is pre- 
ferred also for them. The dependence 
of vacuum-tube voltmeters and rectifier 
type instruments upon wave shape is 
well known. If the voltage regulators 
used generate distortion or the power 
line should be bad to begin with, filters 
must be employed to reduce it to a 
suitable value, probably one percent or 
better. 


The apparatus should be complete in 
itself, which means—in addition to 
some of the above detailed requirements 
—that all items needed for calibrating 
must be permanent parts in the system, 
that all wiring must be complete and 
permanent so that use of the system in- 
volves only the use of the regularly- 
furnished connecting leads on the panel, 
and the manipulating of controls, like- 
wise on the panel. 


A further refinement, involving’ the 
characteristics of the room in which the 
apparatus is to be used, is the maintenance 
of a reasonably uniform temperature and 
the avoidance of excessive humidity. The 
temperature requirement arises from the 
fact that the readings of the standards 
vary with temperature and may be con- 
sidered correct only at the temperature at 
which they were calibrated. A multiplying 
factor, usually supplied by the maker of 
the instrument, must be used for other 
temperatures for good accuracy, The hum- 
idity requirement is a precaution to prevent 
ingulation leakage in the instruments and 
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wiring from causing errors. Under condi- 
tions of high humidity, leakage may cause 
unreasonable errors unless all insulation 
is carefully chosen to avoid such a 
situation. 


THE VALUE OF A CALIBRATING TABLE 


A calibrating table incorporating the 
features discussed above will prove to 
be an invaluable assistance to any 
organization which has a need for 
accuracy in its electrical indicating in- 
struments. We are all familiar with the 
usual arrangement of standards with 
inadequate protection, non-permanent 
mounting, non-permanent and often- 
times unavailable power supplies, poor 
system of controls, if any, use of clip 
leads or other improvised wiring, and 
other chaotic arrangements that so 
often make the use of the standards an 
expensive luxury by reason of danger 
to them and time lost in making set-ups 
for each calibration. 

The advantage of a system with the 
desirable refinements outlined will be 
apparent when it is pointed out that 
an instrument may be connected and 
calibrated at one scale reading in a 
half-minute, which includes choosing 
the desired standard instrument range 
and choosing the proper power supply. 
Without the calibrating table arrange- 
ment, the time would run a minimum 
of several minutes, even if everything 
is available. If something is missing, 
the delay will be indeterminate. 

It should be pointed out that the cost 
of the entire system is already largely 
covered in the cost of the standards 
and all other components that are re- 
quired even without the table. As an 
estimate, probably two-thirds of the 





expense is involved in the items already 
in use. The additional cost writes itself 
off in time saved within a few months 
if much calibrating is done. Proper use 
of the equipment by this means, to- 
gether with the reliability and con- 
venience which it provides, have an in- 
definite value. 


SUGGESTED EQUIPMENT 


No two readers would independently 
produce instrument-calibrating appar- 
atus of identical characteristics or 
arrangement. Such an apparatus is 
quite complex and must be an embodi- 
ment of a multitude of well-known 
principles for practical and efficient use. 
Since wide over-all choices may be 
made, it is to be expected that any two 
designs might be quite different. 

For previously-published reports on 
the subject, readers may refer to back 
issues of Instruments, particularly to 
the following: 

March, 1938, pages 93-95: ‘Equipment 
for Precision Calibration of Electrical In- 
struments,” by W. D. Egnor, General Elec- 
tric Co., Schenectady, N. Y. This article 
gives detailed information on the extensive 
permanent installation at the G, E. General 
Engineering Laboratory for calibration of 


secondary standards and special instru- 
ments, Two diagrams, six photographs. 


July, 1940, pages 186-187, 197: “An 
Electrical-Instrument Calibrator,” by Leslie 
E. Kulberg, Boston, Mass. This article 
describes an equipment for calibrating the 
class of instruments, including the panel 
type and the service type, where the accu- 
racy of primary or secondary standards |s 
not needed. A complete parts list is in 
cluded. One highly detailed diagram, two 
photographs. 


March, 1948, pages 116-120, 154 “A 
Versatile Table for Calibration of Electricat 
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Instruments,” by John E. Warren, Bayside, 
L. L, N. Y¥. This article describes an in- 
strument repair company’s equipment, less 
elaborate than that described by W. D. 
Egnor of G. E. Five diagrams, seven photo- 
graphs, Six references. 


February, 1945, pages 74-76: “A Versa- 
tile Semi-portable Calibrating Bench for 
Electrical Instruments,” by Mrs. N. M. 
Gilbert, Bell Telephone Laboratories, New 
York City, The bench described is especial- 
ly suited to calibrating “testing instru- 
ments” used in the laboratory or in factory 
test departments where Primary Standards 
are not necessary. Five diagrams, three 
photographs. 


July 1947, pages 613-615: “A Transport- 
able Potentiometer Test Table for Instru- 
ment Calibration,” by W. A. Castner, Meas- 
urements Corp., Boonton, N. J. Describes 
table for d.c. only. Three photographs, one 

full-page diagram. 

The apparatus described in this 
article was designed to incorporate 
features which would satisfy, as com- 
pletely as practicable, all the require- 
ments we have discussed for an appar- 
atus capable of the utmost precision for 
calibrating standard instruments and 
flexible and fast enough to use for 
routine calibration of “testing instru- 
ments.” It is a calibrating table of par- 
ticular value to users of instruments in 
industry. All routine calibrating is done 
by reference to the Standard instru- 
ments incorporated in the table. These 
Standards, in turn, are calibrated by 
use of the precision potentiometer and 
bank of standard cells. An external 
standard instrument or cell may be 
calibrated or may, in turn, be used as 
a standard without touching the per- 
— internal wiring of the appar- 
atus. 


Following is a list of some of the 
equipment used by the Farnsworth 
Television & Radio Corp. which may be 
found to be of value by any laboratory 





director or manufacturer in planning a 
calibrating table for his own use: 


A. For Calibration of Standard Instru- 


ments 


. Leeds & Northrup Type K2 Potentiom- 


eter (0-1.6 volts d.c.) 


. Three Eppley _ Boot & Northrup) Stan- 


dard Cells for above. 


3. Leeds & Northrup Volt Box (Multiplier 
for Potentiometer to 750 v.). 

4. Leeds & Northrup Volt +i (Multiplier 
for Potentiometer to 5 kv. 

5. Leeds & Northrup Shunt ’Multiplier to 
7.5 amps.). 

6. Leeds & Northrup 2500-G Galvanometer 
(for Potentiometer & Bridge). 

7. Rubicon 3402H Galvanometer (for Po- 
tentiometer & Bridge). 
B. Standard Instruments for Direct 

Voltages 

1. Weston Model 5 Voltmeter (3- to 300- 
volt ranges). 

2. Two Weston Type 2-1 Multipliers (750 
v. to 1.5 kv.). 

3. Two Weston Type 2-3 Multipliers (3 and 
6 kv.). 
C. Standard Instruments for Direct 

Current 

1. Weston Model 622 Milliammeter (30 ua, 
to 15 ma.). 

2. Weston Model 5 Ammeter (100 milli- 
volts). 

3. Ten Precision Shunts for above (30 ma. 


to 30 amps.). 
D. Standard Instruments for Alternat- 


ing and Direct Voltages 


i. 


2. 


3. 


4, 


5. 


6. 


Weston Model 341 Voltmeter (1.5 and 
3 v. ac. and d.c.). 

Weston Model 341 Voltmeter (7.5, 15 
and 30 v. a.c. and d.c.). 
Weston Model 326 Voltmeter 
300 v. ac, and d.c.). 

Weston Model 311 Potential Trans. for 
above (600 v. a.c.). 

Weston Model 311 Potential Trans. for 
above (1.5 and 3 kv. a.c.). 

Weston Model 311 Potential Trans. for 
above (4.5 and 9 kv. a.c.). 

BE. Standard Imstruments for Alternat- 


(75 to 


ing and Direct Current 


i. 


2. 


Weston Model 370 Ammeter (250 and 
500 ma. a.c. and d.c.). 
Weston Model 370 Ammeter (1 and 2 


amps a.c. and d.c.). 


3. 


bt 


Soe 


~~ oO 


. Weston Model 


. Leeds & Northrup No. 


. D-c. Volts—1, 10, 
. Direct Current—100 ua., 1, 10, and 100 


. A-c. Volts—1, 10, 100, 
. Alternating Current—2 





Weston Model 326 Ammeter (5 


a.c, and d.c.). 


amps. 


$27 Current Trans. (10 
to 50 amps, a.c.). 

F. For Checking the Potentiometer 

4725 Wheatstone 
Bridge. 


. Leeds & Northrup Bureau of Standards 


Resistors of 1, 10, 100, 1,000 and 10,000 
ohms, 
G. Power Supplies 


100, 1 kv, and 10 kv. 


ma., 1 amp. 
1 kv, and 10 kv. 
250 ma., 1, 5, 10, 
and 50 amps. 


SYSTEM ARRANGEMENT 
Figs. 4 to 8 show the table designed 


and assembled by Farnsworth, using 
the above equipment and incorporating 
the features discussed. The details of 
the arrangement by which it conforms 
to the desirable features are as follows: 


First, for physical protection the 


standards are installed in the glass- 


topped table shown 


in Fig. 4. The 


front opens outward in the upper com- 
partment and the top lifts. Thus, the 
standards are protected and are per- 
manently positioned, yet are highly 
accessible. Fig. 5 shows the table open. 
The felt pads cushioning the instru- 
ments may be seen. 


Second, electrical protection is fur- 


nished by the use of power supplies 
with limited voltage and current capa- 
city to prevent damaging the stan- 
dards. 


instruments, 


Third, for calibrating the standard 
panel connections and 


controls are available for connecting the 
potentiometer into the direct current 
and voltage circuits. Fig. 6 shows the 
d-c. panel and the terminals for con- 
necting the potentiometer. Fig. 7 shows 
the panel used to control the potentiom- 
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eter, including switches for selecting 
the standard cell in use, the galvano- 
meter in use, connecting the galvano- 
meter to the potentiometer, choosing 
voltage or current arrangements, and 
galvanometer sensitivity. External con- 
nections also are made to connect the 
storage cell te the potentiometer. Other 
functions of the panel involve use of 
the Wheatstone bridge and connecting 
the galvanometer to an external bolom- 
eter not used in instrument calibrating. 
Calibration of the a-c.-d-c. instruments, 
Fig. 8, is accomplished by connecting 
them as unknowns with long leads to 
the d-c. panel. This table is not de- 
signed to calibrate wattmeters, but 
slight modifications could be made to 
provide for this if desired. 

Fourth, to permit reading the stan- 
dards at reasonably high scale readings 
for all values, the large number of 
ranges chosen for the standards gives 
40% or greater of full-scale for any 
value. 

Fifth, speed and convenience of con- 
nection to the various standard ranges 
and power supplies is provided by the 
terminals and connecting leads shown. 
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To clarify the circuit arrangements, 
the d-c. and a-c. panels are engraved to 
show the circuits used. Examination of 
these panel layouts will reveal the real 
simplicity of the system. 

Sixth, the controls of voltage and 
current level as seen on these panel 
layouts are conveniently grouped for 
speed of operation and give such fine 
control that the smallest increment of 
control cannot be detected on the stan- 
dards, assuring that the instruments 
can be set as precisely as desired. 


Seventh, excellent stability of volt- 
ages and current is obtained by cascad- 
ing two regulators. The most severe 
line surges, due to starting electric 
motors, are just barely detectable on 
the potentiometer circuit and do not 
perceptibly move the standard instru- 
ments. This prevents one of the biggest 
headaches in calibrating. 

Eighth, the wave-form for a-c. cali- 
brations is purified by a special filter in 
the power line so that vacuum-tube 
voltmeters and rectifier type instru- 
ments may be calibrated with suitable 
accuracy. 


Finally, the table is a complete unit 


Everything required for the job of cali 
brating is included in the permanent 
installation. The instrument to be cal 


brated is connected with a pair of leads 
furnished for the purpose, as in Fig. 4; 
the power supply is selected by means 


of the flexible connector, as in Fig. 6; 


and the standard instrument is selected 


in the same manner. Then the powe! 
supply switch is thrown on, the ma 


switch is thrown on and the controls 


are turned up. A reading may be mad 


in a few seconds and there is never 4 


delay due to difficulty in connecting th 


equipment. 


The arrangement 


over 
temporary 


provement 
coordinated 
and has met 


described 
article has been found to be a vast 
the more 
arrangen 
with enthusiasm 


in 


usual 


t 


and 


un- 


ent 


im- 


approval from the individuals who ha\ 


occasion to use it or observe its us 
Any group which already has acquired 


the standards and associated equipm 


for their needs will be more thar 
warded for their efforts if a suitabi 


permanent arrangement 
their use. 


is 


made 


rd 








unit. 
cali- 
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cali- 
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leans 
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Rugged, accurate and direct-reading, the 
“Ducter’’ Low Resistance Ohmmeter pro- 
vides an easy and practical way to test air 
and oil circuit breaker connections and 
contacts; cable joints; bus bar and line 
connections; armatures and series fields of 
generators, and motors; and low resistance 
transformer windings. It is also a valuable 
tool in quality control and for indicating 
relative strength and conductivity of welded 
joints. 

One man can quickly make resistance 
measurements down to a millionth of an 
ohm—in the field! There are no calibra- 
tions or adjustments—not even for the vol- 
tage of the battery that suppliesthe necessary 
test current—and there are no calculations 


*REG. U.S. PAT. OFF. 


or charts. The resistance measurement is 
read directly from the position of the pointer 
on a scale. 

The ‘‘Ducter’’ operates from an external 
battery or plug-in power supply. On every 
range it is compensated for outside tem- 
perature changes. As a protective feature 
a cut-out is included in the circuit to pre- 
vent application of too high voltage, and 
very high resistances or open circuits. 

Various ranges of ‘‘Ducter’’ Ohmmeters 
are available to suit your requirements. 
A complete description, together with cir- 
cuit diagrams, applications, and specifica- 
tions are contained in Bulletin 24-25-I. 
Write for your copy TODAY and learn all 
about this truly remarkable instrument. 


JAMES G. BIDDLE CoO. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA, 
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Operation and Care of Circular-scale Instrume: 


By JAMES SPENCER, Meter Division, Westinghouse Electric Corp., Newark, N. J. 


PART III 
ELECTRODYNAMIC TYPE INSTRUMENTS 


Electrodynamic type instruments of the circular-scale 
line includes the single-phase wattmeter, the polyphase watt- 
meter and the frequency meter. These instruments have 
been designed for switchboard use on a-c. circuits of com- 
mercial frequencies. The wattmeters are made in self-con- 
tained units with ratings up to 25 amperes and 250 volts. 
Frequency meters are used with external reactors (as shown 
in Fig. 19). Although designed for use on a-c. circuits, the 
wattmeters of this group can be used on d-c. circuits with 
reasonable accuracy. 


WATTMETERS 


For general switchboard application, the circular-scale 
wattmeters are made as: 

Single-phase wattmeters. 

Single-phase wattmeters with Y-box for 3-phase 3-wire 
balanced loads. 

Polyphase wattmeters with two current coils. 

Polyphase wattmeters with three current coils. 

These long-scale type instruments combine the desirable 
features of simplicity of construction, ease of adjustment, 
high degree of sensitivity and a long scale with small space 
requirements. 

Owing to the heavy shielding of these instruments, they 
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Fig. 2. Schematic view of the KF-24 polyphase wattmeter. 
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can be used with equal accuracy on either stee] 
magnetic panels. 


CONSTRUCTION 


The circular-scale, KF-24 wattmeter, in general, consist. 
of five principal parts, namely the base assembly, clectyo. 
magnet, moving element, mechanism and case. As an aid tp 
instrument people in caring for and servicing these parts, 
the following assembly details are offered. 


The bases of the wattmeters, both single-phase and poly. 
phase, are similar except for the extra terminals and details 
to. cover two elements instead of one. The base assembly 
(see Fig. 1) in general consists of the molded base, capaci. 
tors mounted in the inner side, potential connection ter. 
minals, provisions for mounting studs, external resistor 
cards, resistor card mounting posts and resistor cover. The 
capacitors, resistor cards, cover and mounting studs are 
assembled in a similar manner to those of the a-c. volt. 
meter. All other details of the base assembly are similar to 
the assembly of the a-c. ammeters and voltmeters. Since 
this phase of assembly was covered under a-c. ammeters 
and voltmeters, any further discussion would only be a 
repetition. 


The polyphase electromagnet assembly as shown in Figs. 
2 and 3 consists of the upper and lower electromagnet, con. 
nector block, frame, series coil terminals, mounting studs 
and necessary hardware for assembling the unit. The as- 
sembly of this unit is so simple that a %” open-end wrench 
and a screwdriver are the only tools required to dismantle 
or assemble the complete electromagnet. The mechanism-to- 
base mounting studs also serve to hold the lower electro- 
magnet to the frame. The holes in the electromagnet through 
which the lower studs pass have insulating sleevings and an 
insulation washer is placed at each end of the sleevings. The 
studs are assembled to the tapped frame and protrude 
through the frame sufficiently to be used as mounting posts 
for the upper studs. The top assembly is the same as the 
lower except the top studs serve as mounting posts for the 
connector block support plate. The connector block is at- 
tached to the support plate by two screws and the support 
plate is held tight by hex nuts on the top of each mounting 
stud. 


The single-phase wattmeter electromagnet assembly is 
similar to the lower half of the polyphase assembly. 

The electromagnet assembly is attached to the base by 
the four lower mounting studs and held fast by hex nuts, 
one on each stud. The series coil terminals are inserted in 
the base holes provided for them and are made tight by 
lock washers and nuts. Connections are then made from the 
connection block of the electromagnet to the potential ter- 
minals in the base. 


Fig. 3. Stator assembly of KF-24 polyphase wattmeter. 
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The moving element of the circular-scale 3-phase watt- 
meter consists of a progressive assembly of the various 
parts on a stainless steel shaft pivoted at both ends with 
hard steel pivots. The shaft is knurled at carefully deter- 
mined points to grip the press fit parts assembled to the 
shaft. The element as shown in Fig. 4 is assembled as fol- 
lows: The lower bumper is pressed on the shaft, after 
which the lower bracket for the rear coil is assembled. A 
piece of insulation tubing is cemented in place on the shaft 
between the brackets of the rear coils. The upper bracket 
for the rear coil and the lower bracket for the front coil 
are next pressed into position. A second piece of insulation 
tubing is placed and cemented to the shaft before the upper 
pracket of the front coil is pressed into position. The springs 
as assembled on the shaft are separated by molded bushings 
and mica disks. All parts are so designed that they fit 
together in a tongue-and-groove method and the springs 
are positioned so that the front two close in a clockwise 
direction and the back two, counterclockwise. The counter- 
balance weight arm is next pressed in position, after which 
the damping disk, control spring, and pointer assembly are 
positioned. The top bumper is the last item pressed on the 
shaft and its position is determined by a slight shoulder on 
the shaft against which it butts. 

The coils are assembled in the cement-prepared coil 
brackets. After the cement is thoroughly dried, the long 





Fig. 4. Moving element assemblies of the K-24 single-phase and poly- 
phase wattmeters. 
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tails of the spring collets are insulated with tubing, insu- 
lated leads from the collets to the coils are connected 
(soldered) and the pigtails from the coils are soldered to 
these leads. 

The pointer, control spring, and damping disk assembly 
is a bushing-staked arrangement that also includes cross- 
arms and balance weights. 

In assembling the element in the electromagnet (see Figs. 
2 and 3) the operator will experience little difficulty if the 
following procedure is carefully applied: 

1. With the instrument in the face-up position, lower the 
rear coil through the slot in the core of the front electro- 
magnet. 

2. Rotate the element clockwise approximately three- 
fourths turn until coil drops through second slot. 

3. Rotate element counterclockwise three-fourths turn 
and lower. 

4. Rotate element clockwise three-fourths turn and lower. 

5. Rotate element counterclockwise approximately one- 
third and lower. 

6. Rotate element clockwise three-fourths turn and lower. 

During the complete operation the element should be 
kept in a vertical position and rotated slowly and carefully 
to avoid damaging the coil by rubbing on the edges of the 
iron laminations. 

To dismantle, reverse the assembly procedure. 

To complete the mechanism, Fig. 5, the top bridge plate 
assembly is attached, the element shaft is set and adjusted 


” 








Fig. 5. KF-24 polyphase wattmeter mechanism. 





Fig. 6. The parts of a Westinghouse KF-24 polyphase wattmeter. 
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ig. 7. Exploded view of General Electric AB-12 single-phase wattmeter. 


Fig. 9. Exploded view of General Electric AB-12 polyphase wattmeter. 
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between the jewels, and the springs are anchored (conduct- 
ing spring to connector block and control spring to zero 
adjuster clamp). The top bridge assembly of the wattmeter 
is similar to the top bridge of the a-c. ammeter and volt- 
meter. 

The assembly of the element of the single-phase watt- 
meter and single-element polyphase wattmeter can be suc- 
cessfully completed by following steps one and two of the 
polyphase outline. 

The case and cover of the wattmeter as shown in Fig. 6 
is similar in construction and assembly details as that of 
the a-c, ammeters and voltmeters, therefore.no further dis- 
cussion of this part should be necessary. 


The AB-12 Wattmeters 


The construction of the AB-12 wattmeters shown in Figs. 
7, 8 and 9 is the same as that of the voltmeters of the sam 
make as regards the cover, case, base, dial and damping 
magnets. 

The element of this wattmeter is attached to the stato! 
by four screws through the top bridge plate and two screws 
through the lower bracket. With the removal of these 
screws and the unsoldering of the leads to the spring block 
terminals, the complete element can be lifted up to clea! 
the stator iron and out of its assembly. 

To remove the movement from its bridge and bracket 
assembly, the three screws holding each core to the frame 
must be removed and the core carefully slid out of the 
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Fig. 10. Rear view of G-E AB-12 wattmeter. 


oving coil. The spring (conducting and control) must be 
oosened from their anchors, the jewel screws opened and 
he element removed from between its jewels. 

The stationary coils are prewound and are positioned by 
inger-type clamps bolted to the field laminations. 

With the instrument dismantled to this point, the remain- 
ng operations of dismantling are obvious. 

Single-phase wattmeters of this type follow the same 
veneral construction as the d-c. instruments of this same 
ake except that the permanent magnet is replaced by the 
plectromagnet. 

CONNECTIONS 

The line connections of two-current-coil polyphase watt- 
meters are shown in Figs. 12, 13 and 14. Connections are 
onventional: current coils in series and potential coils in 
parallel with the circuit to be measured. 


PRINCIPLE OF OPERATION 


The wattmeters operate on the electrodynamic prin- 
iple. This movement depends for its operation on the 
interaction of the fields of at least two coils. One coil is 
stationary and one is movable; the travel of the moving 
oil is spring-controlled as it tends to move in a direction 
where the fields of the two coils will align themselves. The 
urrent in the stationary coil produces a field in proportion 
o the current flow. As a current is applied to the moving 
oil, the coil moves by virtue of the reaction of a current- 
arrying conductor in a magnetic field. Since the fields of 
he stationary and moving coils are proportional to the 
urrent in them, and since the moving coil moves in the 
eld of the stationary coil, the torque of the moving coil is 
iroportional to the product of the currents in the stationary 
znd moving coil times power factor. This accounts for the 
practically even scale distribution of these instruments. A 
orward movement of the pointer depends on the relative 
olarity of the stationary and moving coils. 
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Fig. 11. Showing in diagrammatic form the mechanism of the G-E AB-12 wattmeter. 


The controlling force of the KF-24 instrument is pro- 
duced by the action of a spiral spring mounted on the move- 
ment shaft, with its outer end clamped in the zero adjuster 
arm. The other springs in this instrument are of low torque 
and are designed only for the purpose of conducting current 
to and from the moving coil. The electromagnetic damping 
of this instrument is produced by action of an aluminum 
disk moving in the fields of two permanent magnets. The 
permanent-magnet field strength is adjusted at the factory 
to achieve the desired damping effect. 

The high torque developed and the low energy consump- 
tion of this type of instrument are the result of the electro- 
magnet assembly used to increase the permeability of the 
field of the stationary and moving coils. The laminated 
soft-iron electromagnet is so arranged that it produces a 
uniform air gap in the area of coil rotation. 

Ordinarily, the introduction of iron in an instrument 
circuit causes effective power factor and frequency errors. 
In this instrument, however, it has been possible to mini- 
mize these errors and get a good accuracy on d-c. and a-ec. 
circuits of commercial frequencies. These desirable charac- 
teristics may be attributed to the careful design of the 
electric and magnetic circuits. 

These wattmeters are designed primarily for a-c. meas- 
urements, but may be used for d-c. measurements as the 
accuracy difference of a-c. and d-c. is relatively small; for 
best accuracy on d-c., the self-contained rating of the in- 
strument should not be exceeded, the slight difference being 
due to residual in the iron of the circuit. On a-c., the cur- 
rents may be out of phase to some extent and the forward 
torque will be produced only by the in-phase components, 
giving a true watt reading when connected to a circuit 
correctly. 
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é KOLLSMAN 
Synchronous Motors 


When low 
weight /output 
ratio is 
important 


For instrumentation and other applications requiring 
light-weight sub-fractional horsepower at constant speed, 
Kollsman offers a full line of precision-built synchronous 
motors. These units vary in weight/output ratio from 9.5 
oz. for 1/400 H.P. to 67 oz. for 1/100 H.P. Other fea- 
tures include: completely enclosed housings, stainless steel 
shafts, high-efficiency hysteresis rotors and ball bearings 
lubricated for wide temperature variations. Single phase 
units for input frequencies of 60 and 400 cycles and 
polyphase units covering a 15-400 cycle frequency range 
are available. The line also includes “‘orienting’’ motors 
(60 and 400 cycle input) which synchronize within 

+ 10° of the same relative position be- 
tween rotor and rotating field. For full 
information, write: 


KOLLSMAN 


INSTRUMENTS 
80-58 45th Ave., Elmhurst, N. Y. 





FOR : 
Low CcOosT 
TEMPERATURE CONTROL 


Here’s just the regulator for many 
processes requiring a constant temp- 
erature. Used for control of liquids 
or air. Prevents over-heating. Saves 
steam and labor. Often pays back 
its cost 3 to 6 times a year. Works 
for only 2 to 3¢ for a 24 hour day. 
Many give 10 to 25 years of de- 
pendable service. Will simplify 
‘joan your con- 
reas trol prob- 

ge, lem. 








No. 11 REGULATOR Fon Steam Heated Tanks © Vats’ 
Dryers @ Ketties © Washers For Dishes, Bottles, Cans, Metal Parts 


Drying and Storage Rooms © Diesel Engine Cooling © Fuel Oll Heaters / 
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The AB-12 concentric-scale wattmeter shown {| 
and 8 also operates on the electrodynamic pri: 
while the two instruments described differ in a, 
and construction, they are alike in their operating 


CALIBRATION AND INSPECTION 


As with all electrical measuring instruments, b 
calibration adjustments are made, a complete m: 
inspection is made. This inspection includes tight: ning , 
screws and nuts, checking all solder connections for conta, 
and appearance, checking all manually-operated parts su¢, 
as zero adjuster, etc., and, last but not least, seeing that ¢, 
instrument is perfectly clean. Balance should be checked 
and adjusted if necessary, using the balance weight on th 
tail-piece and cross-arms for this purpose as outlined unde, 
d-c. instruments. End play check and adjustments may als) 
be covered as explained under d-c. instruments. 

After mechanical inspection and adjustments are made 
the instrument should be connected to a test circuit anj 
checked for polarity. This test is to ascertain that the jp. 
strument gives a positive indication when connected 
shown in the wiring diagram Figs. 12, 13 and 14. With thi 
same connection, friction can be checked by varying th 
voltage or current so that the pointer moves up and dow, 
scale slowly. During this test, the pointer should be stopped 
at several points, the position noted and the instrument 
tapped to see if pointer shift takes place. A shift of the 
pointer when the instrument is tapped indicates friction, 
Single-phase Wattmeter 

With the wattmeter connected to a 60-cycle test circuit, 
adjust the series resistance to get approximately full-sca\ 
deflection. This test should be made at unity power facto 
with rated voltage and watts. The capacitor is then cop. 
nected across approximately half the external resistance 
and the moving coils as a trial setting. The resistance j 
parallel with the capacitor and the series resistance shoul| 
be adjusted until the instrument indicates half-scale at bot 
unity and fifty percent power factor when half load 
applied at rated voltage. Full-scale calibration is then mad 
at unity power factor by readjusting the resistance in serie 
with the capacitor circuit. A convenient method of makin; 
this test is by using two variable resistors such as resist. 
ance decade boxes and, when calibration is complete, adjust: 
ing the permanent resistance to the value of the boxes. 

All main calibration points should be checked by varying 
the load and comparing the readings of the instrument 
under test with those of a standard of known accuracy. 

The single-element wattmeter with the Y-box connectio 
is shown in Figs. 15 and 16. This instrument is calibrated 
the same as the single-phase standard instrument except 
for the adjustment of the resistors A, B and C in Figs. 1) 
and 16. With the instrument connected to the test circuit 
as shown in Fig. 15, apply two-thirds rated load at two- 
thirds rated voltage and adjust resistor C to give a full 
scale deflection of the pointer. Resistors A and B should 
then be adjusted so that each has the same resistance value 
as resistor C, plus the element. Resistors A and B shoul 
be equal within 42% of each other. The instrument shoul 
then be connected as in Fig. 16, full load applied and full 
scale point checked, Final adjustment of full scale may le 
made by adjusting resistors A and B by equal amounts. 
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y-Box TYPE WATTMETER Ce 
TEST CONNECTIONS 


Figs. 15 and 16. Connections to be used in calibrating Y-box type watcmeter 
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a = For over twenty years the Eppley Laboratory, Inc. 
nat the has endeavored to be of service to Science and 
checked Industry in America by supplying thermopiles, 
1t On the pytheliometers and other equipment for the detec- 
ed under tion and measurement of radiant energy. 
may also During the war years great forward strides were 
made in this field, particularly with respect to the 
re made detection and measurement of infra-red radiation. 
cuit end At the March 1946 meeting of the American Optical 
t the 2 Society, held in Cleveland, much of this progress 
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t mf ag 
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ying’ the at the Signal Corps Engineering Laboratories under 
nd down the direction of Dr. Marcel J. E. Golay. This device 
* Stopped was acclaimed as presenting the best all around 
strument characteristics of sensitivity, speed, reliability and 
t of the spectral uniformity of response. 
friction, The Eppley Laboratory, Inc. manufactures the 
Golay detector under the personal supervision of 
id Dr. Golay. Literature is available upon request. 
“ircuit 
ull-seale 
» facies EPLAB 
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«ff | ‘THE EPPLEY LABORATORY, INC. 
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NEW INDICATING 
TEMPERATURE CONTROLLER 


GAA SENSITIVE 
QZ RUGGED 


ADJUSTABLE 





A new Indicating Temperature Controller 
designed for installation where accurate 
temperature control of gases, liquids, or 
metal-to-metal applications is vital and 
where periodic visual checks are required, 
advisable or will prove time-saving. Simply 
and ruggedly constructed, the new control 
applies the highly sensitive response motion 
of a solidly liquid-filled bulb and bellows 
assembly to a snap-acting switch and indi- 
caiing pointer. Adjustment over its specified 
range is accomplished easily with a knurled 
thumbscrew at the top of the control. Dimen- 
sions of the case are 514" x 514" x 134”. The 
control weighs 3 Ibs. Standard ranges 50°F 
to 350°F and 50°F to 600°F are offered, or 
special ranges may be had between —120°F 
to +600°F. Standard differentials available 
°F in circulating liquid, 2°F in air. Switch 
ratings of 10 amp 125 V AC and 5 amp 
250 V AC are offered. Other electric load 
ratings available. 


Line 


: 


For complete details write: Dept. A, 
Dexter & School Sts., Watertown, Mass. 
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How to get 
instantaneous solutions 
to automatic control 


and servo-mechanism 


problems. 


A GAP/R Analog Computor 


Trial and error methods or lengthy hand computations 
often make costs and time expended in developing indus- 
trial controls prohibitively high. So, like many other 
development technologists, you'd be wise to bring your 
design problem to GAP/R for rapid analysis and prac- 
tical solution. Philbrick constructs special Electronic 
Analogs which will pre-test your instrument and control 
developments, solving completely for design constants 
and criteria even in dynamic problems where analytical 
methods are too complex . .. much expensive model work 
. time consuming calculations are reduced 
applications are virtually un- 


is eliminated . . 
to a bare minimum... 
limited. 

Write today for information telling how GAP/R 
Analog Systems can solve your problems. 


Quick Solutions to Complex Problems! 


The photo shows oscillo 
scope traces on a GAP/R 
Analog of a series of three 
typical responses in a dynamic 
roblem plotted against time. 
The transient behavior of the 
variables in each case is de- 
termined by adjustable para- 
meters . . responses are 
easily read and interpreted as 
they appear on the scope. 


(j. A. Philbrick Researches, Ine. 


230 CONGRESS STREET 
BOSTON 10, MAss. 
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PULSAMETER 


A Pulsation 
Measuring Instrument 





The "Pulsameter” is an instrument 
for measuring the differential pulsa- 
tion amplitude across an orifice 
meter. Where orifice meters are lo- 
cated near Compressor stations, pul- 
sations are usually present. The 
magnitude of these pulsations de- 
pends on local conditions—number 
and kind of compressors, piping lay- 
out, etc. The “Pulsameter" can be 
connected to the orifice meter 
gauge piping and for the condition 
of measurement the maximum dif- 
ferential pulsation amplitude and re- 
corded. differential reading on the 
orifice meter are determined. From 
this information the accuracy of the 
orifice meter under the pulsating condition is indicated. 
This testing equipment is used in connection with gas meas- 
urement by orifice meter. 











Complete Line of Scientific Laboratory Equipment 
— Write for Catalog No. 30-B — 


THE REFINERY SUPPLY CO. 
621 E. 4th ST., TULSA 3, OKLAHOMA 











NEW SOLDER REPLACES 
LITHARGE and GLYCERINE 


Cerroseal-35 hermetically seals the glass dome 
to meial fitting in this Absolute Pressure Gauge 
operating under 15 pounds differential pressure 
with the following advantages over litharge and 
glycerine seal: 


1. Does not pull loose under vibra- 
tion in service. 

2. Not dissolved out by various 
vapors to which subjected in use. 

3. Leak tight joint ready for test 
immediately after setting. 








4. Dome breakage eliminated. p =n 


5. Less skill required for assembly. 


Cerroseal-35, an Indium solder, adheres directly 

to clean smooth glass, mica and some ceramics. 

Bonds to same metals as ordinary solders. Work- 

ing temperature — approximately 260°F. on 

glass—ideal for hermetic seal of glass dial cov- 

ers on delicate instruments, vacuum seals in glass laboratory 
apparatus, etc 


Sample and LC} 


instructions on 


action aN 
CERRO de PASCO Copper Corporation 


Dept. 18 - 40 Wall Street - New York 5,N. Y. 
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Polyphase wattmeters as shown in Fig. 14 may 
brated on single-phase, each element being adju 
arately as outlined for the single-phase instrun 
voltage coils of both elements should be energized 
voltage during all tests, with full load applied 
power factor, each element separately should indi 
scale, with both elements energized, the pointer s| 
flect to full scale. The half-load point for compens 
unity and 50 percent power factor is at approximat 
quarter scale. 

On both the single-phase and the polyphase watt meters 
the control spring may be adjusted to correct slight errors 
of calibration if the error is uniform throughout scale 
When the instrument leaves the factory, there is from oye. 
fourth to three-eighths of a turn of spring available ; 
this adjustment. 

In addition to the inspection and test procedure as oyt. 
lined, the concentric-scale instruments have an_ interna) 
resistance spool in series with each element for final aq. 
justments or corrections. 

To correct distribution errors in the DB-12 wattmeteys. 
(that is, lo‘ on one side and high on the other) the core. 
to-frame screws can be loosened and the core shifted to th 
side reading low. If this adjustment is made, be sure the 
core-to-frame screws are tightened before final checking 0; 
the instrument. If readings are in error throughout th, 
scale and in the same direction (*hat is, all high or all low) 
the resistance cards on the back of the instrument can ly 
adjusted to correct. 


MAINTENANCE OF KF-24 AND AB-12 INSTRUMENTS 

Let us consider the possible troubles encountered by a) 
instrument service man. In instruments of the past, possi- 
bilities of trouble were many as compared with those of th, 
new circular-scale instruments. Improved designs, simplic- 
ity, and ruggedness of construction, improved materials and 
ease of adjustment are just a few of the qualities that make 
these instruments relatively easy units to maintain and serv- 
ice. Accidental causes, misapplications, and rough handling 
do cause defects, however, even in the best of instruments. 

Overloads for example, could result in burned-out coils, 
springs, or series resistance. A burned-out moving coil cai 
be replaced as follows. Remove the element as outlined 
under “Construction.” The coil is assembled and cemented 
between two channel type brackets. Acetone will loosen th: 
cement and the coil can then be removed from the brackets. 
Before removing the coil, however, make an accurate check 
of the position of the coil to be sure of replacing the ney 
coil in the same location. To replace a coil, brush a sufficient 
amount of household cement in the coil brackets to hold 
the coil, assemble the coil and connect the pigtails of t 
coil to the leads connected to the conducting springs. Aft 
this operation some aging or drying process should be aj 
plied to stabilize the assembly. 


eee 











SPRING 
a 

















«_. POLN TER 
Tig. 17. Method of SHAFT 


replacing defective by 





conducting spring. 





A defective conducting spring can be replaced by ur- 
soldering the faulty spring at the collet on the shaft and 
soldering the inside end of a new spring to the assembled 
collet. One method of assembling and soldering the spring 
between the mica disks is to grip the inner end of th 
spring with a hook-shaped pair of tweezers and carefully 
separate the spring convolutions as shown in Fig. 17. \\it! 
the spring in this position, solder the inner free end of th 
spring to the spring collet at A. When installing a new 























Measuring resistance to earth of 
protective grounds 


VIBROGROUND 


in two models (4 and 3 ranges) is un- 
affected by stray AC or DC currents. 
Meets A.R.A.; A.I.E.E. specifications. 
Self contained, portable, no leveling or 
cranking. 


[J Insulation resistance testing 


VIBROTEST 


—36 models. Self contained, portable, 
no leveling or cranking. Push button 
operation, with safety features incorpo- 
rated. Accurate from —40 to +140 de- 
grees F. 


aS out- 
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(J Insulation breakdown testing 


HYPOT 


discriminates between leak- 
age breakdown and short. 
Voltage variable from 0 to 
4000 AC. Fully grounded, 
portable, self contained. 
Reads actual secondary 
voltage applied. Red light 
warns when energized. 


Shielded leads. 
WRITE FOR BULLETINS 


AssociATeD ReseARcu, ® 
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233 SOUTH GREEN STREET, CHICAGO 7, ILLINOIS 
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30% Less Space 


5 Important to manufacturers whose laboratory space 
is limited are Trimount Multiple Tube Manometers. 
With a center-of-tube to center-of-tube measure- 
ment of only one inch, overall width is nearly one- 
third less than that of ordinary multiple tube ma- 
nometers. Available with any number of tubes to 
suit your requirements and in a choice of mount- 











, Un- ings, Trimount Multiple Tube Manometers offer 
and such features as—adjustable mercury index . 
nbled welded steel construction . .. easy to read scales 
pring ... plate glass cover . . . black crinkle finish. 
Fan Write for complete details. 


With TRIMOUNT INSTRUMENT COMPANY 


f the 37 W. VAN BUREN ST. CHICAGO 5, ILLINOIS 

















D. C. AMPLIFICATION 


at moderate cost 


The Microsen Balance principle, devel- 
oped in our electrical instrument labora- 
tory, makes possible for the first time at 
moderate cost, a D. C. Amplifier ineorpo- 
rating High Stability, Fast Response, 
Isolated Input and Versatility. 

Models available include Voltage, Cur- 
rent and Potentiometer Type Amplifiers, 
Direct Current Converters, Direct Current 
Transformers, and Engineered Designs to 
meet special requirements. 

Line voltage variations of 15% cause 
output changes of less than .5%. No me- 
chanical rectifiers or choppers. Standard 
tubes. Time constant from .oo! to .2 sec- 
onds. Drift less than 5 Microvolts per day. 


Not affected by temperature variations. 


May we send you our bulletin 143-I. 


MICROSEN 


D. C. AMPLIFIER 


A Product of 

MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 

Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft 


Gauges, Consolidated Safety and Relief Valves. Builders of ‘Shaw - Box’ 
Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. 
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spring, be sure it is assembled the same as the on: 
as the springs are arranged so that two open and 
as the element turns. After the spring is solder 
collet, a hook shaped needle C, should be looped u 
spring as at B and the needle gradually circled a 
disk until the spring is pulled into place. Owin; 
limited space between the disks, a pencil solderin, 
suggested for soldering the inner convolution of th 
to the spring to the collet. 
If the series resistance is open owing to an o 
examine all resistor cards in the circuit and eliminate an, 
that show signs of an actual burn-out or are badly . arred [pAlmost i 
New cards should be installed and the instrument reca);. JRmolding 
brated. high free 
If an instrument is open for repairs and fails to operat. joPme™ 
or operates incorrectly, a few of the possible causes ;, molded | 
explore are: This ¢ 
Friction, sticking, opens, short circuits, balance, zero set; “oe 
and no external-circuit potential. peo 
Probably the first thing to check when an instrument producti 
fails to operate is the external circuit. Before opening the [time one 
instrument and searching for defects, check the cireyjt The Tt 
being measured to ascertain that fuses and connections aye MeRuaning 
not faulty and that there is voltage at the terminals. Delay R 
Failure of an instrument to indicate might also be due ty) ge” ™° 
open circuits or short circuits. A few points to check fo; i" ited 
. e open circuits would be resistor cards, connections from cards — 
‘ as” e * a ‘ ae ‘ through connector pins to base, conducting springs, coils, = 
(er and connections (both soldered and mechanical). An ohm- 
meter can be used to check when the instrument is jot 
energized or, if energized, a low-wattage lamp or a volt- 
meter might be used. The circuit should be checked in sec. 
tions, that is, from the terminal to the element side of thé 
resistance, then to the spring connector block, and finally 
from the block to the external terminal connection. The 
section in which the open is found should then be further 
divided until the exact point of the fault is found. A com- 
pletely short-circuited moving coil would also result in a 
failure of indication and might be caused by two conduct- 
ing springs touching, a short circuit between the connecting 
leads to the element, or the coil short circuited at its start 
and finish point. One means of detecting short-circuited 
coils is: With voltage applied to the instrument terminals, 
check the voltage drop across the anchor points on the con- 
nection block. If there is no indication, the coil is short-cir- 
cuited either in itself or by the leads or spring leading to it. 
Defective balance will cause a change in scale distribu- 
tion; for example, if an instrument reads high on the upper 
part of the scale and low on the lower part of the scale, 
the balance weight in the tail-piece has probably shifted 
in the direction of the pivot. If the balance weight shifted 
away from the pivot, the calibration effect would be a lower 
indication on the high side and a higher indication on the 
low side of the scale. By this line of reasoning, it can 
readily be seen that any shifts of the side weights would 
also have an effect on the scale distribution of the instrv- 
ment. 
If an instrument indicates a constant percentage high 
or low throughout the scale, the instrument should be de- 


20% TO 


EA e 95% R.H. 
° : 
pune 


UNITS 


Provide controllable humidity from 20% 

to 95% from +35° F. to +175° F. 

(dry bulb). Simulate world-wide R.H. 

conditions where temperatures are above 

freezing. Built for testing and processing 

operations including: 

Antigens, serums, antibiotics, antitoxins, drugs. Soils, seed 
germination and bacteriological testing. Paper, cartons, 
plastics and other packages. Aggregate weathering. Elec- 
tronic equipment, radio parts and similar equipment. 
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All stainless steel interiors. 110 v., 60 cy., $.Ph. Bulb type, 
indicating controller. Automatic humidity and air circulation. 


Write for Catalog and Prices. 


Tariana 
, INC. TERRYVILLE, CONNECTICUT 
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ON A NOTABLE 

ACHIEVEMENT IN 

INSTRUMENTATION 
HISTORY! 
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If you did not witness the 


NEW remarkable demonstration of 


ATCOTRAN at the 1948 Instrument Ex- 
hibit, you owe it to yourself and your 


firm to investigate IMMEDIATELY, the 


possibilities of this amazing 


system. 


instrument 


ATCOTRAN gives UNHEARD OF ACCU- 
RACY by REMOTE CONTROL to ALL 


basic processing and electrical 
ment-control requirements. 


more? 


measure- 


Need we say 


” WRITE FOR BULLETIN R-10 


~ AUTOMATIC TEMPERATURE CONTROL CO., INC: 


2 PULASKI! AVENUE ® 
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energized and the zero setting checked. In the circular-scale 
instruments, zero may be set or reset from the outside of 
the instrument by merely turning (with a screw driver) 
the zero adjuster in the front cover of the instrument. 

Friction and sticking are the two most troublesome faults 
in any instrument. While the circular-scale instrument 
(owing to design, greater stability of materials and rugged- 
ness) is not as susceptible to this fault as other instru- 
ments, errors of this nature do sometimes present them- 
selves. If friction or sticking are present after working on 
a wattmeter, a few of the general points to check are listed 
below. 

. Pointer sticking on bumpers. 

. Pointer touching dial. 

. Pointer rubbing on spring clamp or adjuster arm. 

. Spring convolutions touching. 

. Springs touching mica disks. 

























THERMEX opens up new opportunities 
‘ioag ein Plastics Molding... TIMED by CRAMER 
ate any 
harred [Almost instant heating of preforms prior to 
molding is possible with the Thermex Red Head 































recali. 
high frequency dielectric heating unit, a devel- 
operate opment of The Girdler Corp. for use in the 
use ‘ molded plastics industry. 
= This device produces high frequency heat 
that originates in the material instead of being 
'O sets Bopplied to it, resulting in @ more uniform, 
stronger product. . . as well as increased 
rument JR production, simplified operations . . . reduced 
ing the [time and unit costs. 
circuit The Thermex unit is equipped with a Cramer 
Ns are Running Time Meter and two Type TEC Time 
S, Delay Relays that control the heating cycle 
due ti with two distinctly different characteristics and 
ck for in any selected sequence. Another instance 
" BEwhere accurate control, dependable perform- 
: = once are assured by Cramer Timing. 
» COlls, 
1 ohm- 
is not 
a volt- 
in sec- 20 
of the elit IF THE PERFORMANCE OF YOUR PRODUCT 
finally - me DEPENDS ON PRECISION TIMING, CONSULT . bite 
1. The | THE R. W. CRAMER COMPANY, INC. 
urther Box 5, Centerbrook, Conn. “f 
\ com: Biccras 7 
tina 
nduct- ik eae 
ecting 
} start 
«i{Want More Accurate 
linals, 
= HUMIDITY 
rt-cir- 
to it. 
che Control? 
= POWERS new type 190 Hygro- 
scale, stat may be your answer. It is 
hifted pneumatically operated, sensi- 
hifted tive to the slightest changes in 
lower relative humidity. Users state 
n the “it is the most accurate hygro- 
t can stat made.” 
would Controls valves or dampers 
\stru- in connection with heating or 
cooling coils, humidifiers, air 
high washers, humidifying atomizers, 
e de- spray nozzles, etc. 
scale Used in processing and stor- 
de of age rooms in textile mills, indus- 
iver) trial plants, laboratories, print- 
t. ing plants, telephone exchanges, 
aults | 2dcomfort air conditioning systemsin all types of buildings. 
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isted (HY-1) 


Easy to install. Room and duct type instruments. Test 
one. You’ll buy more to replace obsolete, inaccurate con- 
trols. Get Bulletin 302 for complete details. 

THE POWERS REGULATOR CO., 2734 Greenview Ave., 
CHICAGO 14, ILL. e NEW YORK e LOS ANGELES. 
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Over 55 years of 





TEMPERATURE and HUMIDITY CONTROL 
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CHACE BIMETAL 


SEE /ON GUARD... 


in ARROW-HART & HEGEMAN’S Master Control 








No. 19-A Product of 
Arrow-Hart Hegeman 
Electric Company, 
Hartford, Conn. 











A typical application of Chace Thermostatic Bimetal 
in which the power of the element is used to trip a 
breaker, is exemplified by this “Load Limit” Manual 
Starter manufactured by Arrow-Hart & Hegeman 
Electric Co. The illustration shows the overload bi- 
metal element A mounted under the trip B. Dotted 
lines indicate a series heater, (removed for clarity) 








through which the load current passes. When an 
overload occurs, heat developed due to resistance 
in the heater, radiates to the bimetal element. The 
bimetal bends upward, causing the trip to release 
the two knife-action contacts, thus breaking the 
circuit. Features stressed by the manufacturer are: 
front operation and wiring, quick make and break, 
trip free operation, compactness, and thermal pro- 
tection for motors up to 2 h.p., 220 volts. Heaters 
are easily interchangeable to cover a range from 
.24 to 12.5 amperes. 


The Thermostatic Bimetal used as an actuating 
element in this heat responsive device is typical 
of the thousands manufactured by the W. M. Chace 
Co. Your own problem in indicating, protecting, or 
controlling will receive our prompt attention. 


WM. CHACE 


Manufa 
Thermostatic at eae 


DETROIT 9, MICH 


WZ 17 27) 


1609 BEARD AVE 
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6. Damping disk touching magnet or other adjac: 

7. Balance weights touching spring clamp (bala: 
bent). 

8. Coils rubbing on electromagnet iron. 

9. Excessive end play (element angulates and 
adjacent parts). 

10. Insufficient end play (tight between jewels). 

11. Defective pivots or jewels. 

12. Foreign material on damping disk scraping ; 


FREQUENCY METERS 
Construction 

The construction of the KF-24 circular scale frequene, 
meter shown in Figs. 18-21 is practically the same as tha; 
of the single-phase wattmeter. The similarity is so marke; 
that the instructions given for dismantling and reasgem. 
bling the wattmeter can also be used for the frequenc, 
meter. The main difference between these two instrument; 
is in the coil windings, the shape of the electromagnet cor, 
and bumper brackets mounted on the upper side of the 
electromagnet of the frequency meter. The core design o/ 
the frequency meter is such that it tapers down in step; 
from the start of the hook to the end of the hook. This 
allows the moving element to be assembled in position by 
threading the lower end of the coil directly through the 
slot in the core instead of the rotary operation as with th 
wattmeter. 

The circular-scale frequency meter is used in conjunctio 
with a capacitor-reactor unit as shown in Figs. 25 and 26. 
A steel base and cover completely shields the component 
parts of this unit. The construction of this capacitor-reactor 
is very simple, in fact all the parts are assembled to the 
base by bolt and nut method. The electrical parts of this 
unit are mounted on the base and wired as shown in Fig. 
25. These parts include a step-down transformer, step-up 
transformer, a capacitor, an inductor, and a terminal block 
arrangement for internal-to-external connections. The steel J consis 
cover is designed for clearance of the terminal block and two ¥ 
is attached to the six base studs by filister head screws. An ir 

The AB-12 frequency meter shown in Figs. 22 and 23 is is mo 
constructed similarly to the wattmeter shown in Figs. 6a J of thi 
and 6b. The similarity of construction being in the case, & with 
cover, damping vane and magnet, dial, base, element mount- all m 
ing and stator-assembly, all of which are dismantled as in 
the wattmeter of Figs. 7, 8 and 9. The element of this 
frequency meter consists of two parts, a moving coil and 
a moving vane, both mounted on the same shaft as shown 
in Figs. 22 and 23. The coil is mounted on the shaft simi- 
larly to that of a wattmeter element and the moving iron 
mounting is similar to that of the a-c. ammeter and volt- 
meter of this make. The element bracket is mounted in the 
stator assembly by four screws through the top of the 
bracket and the coil of the lower element is attached to the 
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Fig. 21. Showing parts of a KF-24 frequency meter. sion | 
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Fig. 22. Exploded view shows details of the AB-12 General Electric frequency meter. 


bracket by two screws. The holes in the bracket through 
which the lower coil screws are inserted are elongated to 
allow for shifting of the coil. 

The movement of this instrument is removed from the 
element bracket in a similar manner to that of the watt- 
meter of this make. 

An external capacitor-reactor as shown in Fig. 23 is 
used with this instrument. This thermal capacitor-reactor 
consists of two groups of capacitors and a reactor having 
two windings, one on each outside leg of the reactor iron. 
An iron laminated bar is attached to a bracket that in turn 
is mounted on the main reactor iron. The mounting holes 
of this bracket are elongated to allow for shifting the iron 
with respect to the air gap of the reactor. The parts are 
all mounted and enclosed in an iron case. 


Principle of Operation 

The circular-scale KF-24 frequency meter operates on 
the well-known electrodynamic principle. This instrument 
differs from the conventional type however in that it in- 
cludes an iron core arrangement for increasing the per- 
meability of the field and allows for greater scale length. 

The stationary coil is wound on the core arm of the 
electromagnet (Fig. 24) and, when energized by the line 
voltage, magnetizes the iron circuit. With the iron mag- 
netized, there is a strong field across the full length of the 
air gap. The moving coil as shown in Fig. 24 acts as the 
secondary of a transformer taking its energy from the 
stationary coil. The moving coil and the network of re- 
actance and capacitance are connected in series with an 
auxiliary coil (Fig. 25) that also serves as a secondary 
to the stationary coil and-as a booster to the moving coil. 

In calibration, the moving-coil circuit is adjusted to be 
in resonance at 60 cycles with rated voltage. For other fre- 
quencies above or below 60 cycles, the position of the coil 
regulates the inductance of the circuit. This arrangement 
of constant resonance of moving coil circuit is due to the 
tapered design of the hook-shaped core. The width of the 
core stays constant, hence an even air gap throughout the 
full travel of the core, but the thickness gradually decreases 
from the start of the hook to the end. From this it will be 
seen that with a change in frequency, the coil changes its 
position and hence links either more or less iron, changing 
ite inductance as required to maintain resonance. The step- 
up transformer tap arrangement is provided for calibration 
to take care of variations of capacitance. 

The AB-12 meter shown in Figs. 22 and 23 operates on 
the electrodynamic resonant-circuit principle with a repul- 
sion type movement for control. The deflecting unit is, in 


Field Double field coil Armature coil 


laminations 














Laminated core Damping vane Restoring field coll 
Fig. 23. The mechanism of the AB-12 General Electric frequency meter. 


principle, a zero-center type wattmeter, less control springs. 
The repulsion movement is so arranged that the restoring 
torque is always in the direction of mid-scale. This charac- 
teristic is due to the shape of the stationary vane—tapering 
to narrowing width from both ends of the vane to the 
center. 

An external capacitor reactor is used with this instru- 
ment and is connected as shown in Fig. 23. From the con- 
nection diagram it will be seen that a split-phase arrange- 
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Schematic view of the KF-24 Westinghouse frequency meter 


Fig. 24. 
mechanism. 
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The most accurate and rugged instrument for the 
precise measurement of time. 





Furnished in portable cases as shown, or for panel mounting. May be 
equipped with electric reset. Write for Bulletin 153. 


Write for information on these other STANDARD Products: 


Precision Timers (many models) Bulletin 153 


Laboratory Time Standards Bulletin 95 
Watthour Meter Test Benches and Laboratory Panels Custom Built 
Electric and Chrono-Tachometers Booklet 151 


Electric Clock and Program Systems Bulletin 131 


Please mention this publication when writing. 


™ Standard Electric lime Lo, 


SPRINGFIELD 2 SGMUIM massacnusetts 
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Check, money order or cash must 
accompany order 


eee eG Ge ee SEER EE ERE OE SES SEE SE S&S © 7 
, 
Instruments Publishing Co. ’ 
1117 Wolfendale St., Pittsburgh 12, Pa. Y Check, 
ee ee Money Order 
Kramer's ELEMENTARY ENGINEERING ELEC. § or Cash 
TRONICS at $2.00 each, postpaid « Must 
SS RRR ORAM, POTN «itl S CPs e Accompany 
, 
a iscitiisttcniiitshomie la es : Order 
‘ . 











Page 848—ZJnstruments—Vol. 21 




















STEP-DOWN STER ue 
VOL TAGE VOLTAG & 
nm 
orer wae RANS FORMER TRANSFOR ) &p 
5 CAPACITOR 
\ / INDUCT % 





























r 2 3 
Line 
—_ 
STATIONARY 
cor “ey 


MOV/NG 
Coit 








Fig. 25. Internal and exter- 
nal connections for circular- 
scale frequency meters. 





ment of capacitor reactors feeds the stationary coils a 
that the moving coil and repulsion field coil are in seri 
with the network. As the field coils are wound in opposi 
directions, the field across the air gap will be depende 
upon the difference in current in the two coils. Each of t 
two branches of the split-phase circuit is resonated at 
different frequency, the scale range depending on differeng 
of frequency between the resonant point of each circui 
From this it can be seen that the function of the movin 
system is dependent, upon the flux due to the difference j 
currents in the two stationary coils and the flux due to t 
sum of these two currents that flows in the moving coi 
Since the coil of the repulsion element is in series with th 
rest of the circuit, the controlling torque is proportion™ 
to the total current in the circuit. 
















Test and Inspection 

The test and inspection of a circular-scale frequenc 
meter follows the same pattern as that given the previou 
ly-described instrument of this type. The details diffe 
slightly; therefore only the variations will be explained 
other points will be mentioned merely as a means of out 
lining the operation sequence. 

The mechanical inspection and adjustments are the san 
as those given a wattmeter except for balance. The balan¢ 
of the frequency meter differs by reason of the absence « 





Fig. 26. External network box for Westinghouse KF-24 frequency mete 
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youn An Important Announcement 
From The Ford Motor Company 


Since 1923, we have manufactured and dis- 
tributed the world-famous Johansson Blocks. 
We now have completed negotiations for the 
sale of the Johansson Gage Division of the Ford 
] Motor Company to Brown & Sharpe Manufac- 
turing Company of Providence, R. I. Before this 
transaction was completed, we gave very careful 
consideration to the problem of finding a com- 
pany with the skill and experience that would 
assure continued production of Johansson 
Blocks to the Johansson standards of quality. 
The Brown & Sharpe Manufacturing Com- 
pany has 115 years of experience in the making 
of precision tools, and after careful study, we 1 
decided that this experience, coupled with their : 
standing in American industry have made them 











the sound choice to take over the manufacture co 

of these precision gages. ee 

All patents, methods and machines required for oo 

making Johansson Blocks become the property 

of Brown & Sharpe. Machinery and special steel be 

stocks are being moved to Providence. be 

Meantime we will continue to provide Johans- 

coils a son Blocks from available finished stock here 





2 in serid at Ford until Brown & Sharpe are in operation 
nN opposif and ready to supply them. 
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'Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 

om by dust, dirt, moisture or corrosion; nor are they subject to open 

arcing. pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

ie There are various types available. The magnetic type, illustrated 

. Operates with the movement of the magnet—the tube remains 

. The tilting type, opens and closes the circuit on a snap- 

principle. Both types provide an instantaneous and positive 

ie" and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 

Switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, lilinois 
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oe THAT MINIMIZE 
CONVERSIONS, 
ERRORS, DELAYS 


Put an end to the setting and 


“Veeder-Readings” 


ARE DIRECT READINGS reading of bairline-graduated dials 





on all types of machines. 
Install a Veeder-Root Counting 
Device that will give direct and 


accurate Couutrol over rate of 





feed, depth of cut, or any other 













phase of operation. 

Then operators and inspectors 
get cheir Facts-in-Figures directly, 
plainly, wumistakably ...in bold, 
easy-to-read figures that don't 
have to be converted, decoded or 
otherwise translated. 


2217025 













The Comcitiing Womee of Puauctey 
VEEDER-ROOT INC. 


Hertford 2, Connecticut | 
In Canada: Voeder-Root of Canada, Led., 955 St. James Se, 
Montreal 5. Ja England: Yeeder-Root Led., Dickinson 
Works, 20 Purley Way, Croydon, Surrey. 











If you want Longer, More Satis- 
factory Service than you have | 
ever received from a steam 


® Bodies are steam bronze, all 
other castings being bronze. 
Standard seat rings are Stellite- 
faced on the seating surface. 
V-port discs are SOLID STEL- 
LITE cast in molds. The result is 
thorough dependability through- 
out a pleasingly long period of 
service. Try Sicols now! 


enoaste 







458 MORGAN AVE ® AKRON I!, OHIO 
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a control spring. The only springs used in the ass; 
the frequency meter are the so-called no-torque « 
springs. These springs do have a slight torque, 
hence the following method of balance: With the j; 
face up, note the position or no-torque setting of th 
The instrument should then be set and adjusted (, 
balance weights) so that the pointer tip comes to 
sixteenth inch of the face-up no-torque setting of the )ojn+fh 
when the instrument is in the normal operating ))s)t;, 
and when rotated in stops of 90 degrees. | 
All calibration adjustments of the KF-24 frequene, me+ 
are made in the external reactor box. With the i: 
connected as in Fig. 27, rated voltage at normal freqyer, 
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Fig. 27. Circular-scale frequency meter connections 




























should be applied and ean adjustment made to bring tl 
pointer to mid-scale. With this connection, the pointe 
should be at approximately mid-scale when rated voltag 
is applied at 60 cycles. If the pointer indication is high « 
low, disconnect lead 1 of the inductor and connect lead 
of the inductor to terminal 6. If further adjustment 
necessary for this approximate point, disconnect lead 3 an 
connect lead 4 of the inductor to the step-up transforme 
tap Number 1. The inductor leads should be changed aroun 
as above until the pointer comes to the approximate cent 
of the scale. The exact center or normal frequency poil 
can then be adjusted by manipulating the screw adjust 
ment of the inductor. The end scale should next be check 
and the scale length adjusted by interchanging tap conne 
tions on the step-up transformer shown in Fig. 27. If th 
scale length is too long, reduce the inductance and, if short 
increase the inductance. For example, if the scale lengt A 
is short when the Number 3 tap of the step-up transforme 
is connected to terminal Number 5, change the lead fro 
tap Number 3 to tap Number 4 of the transformer. Thi 
change will increase the scale length approximately te 
degrees. The scale length is limited to approximately 2! 
degrees because of the critical torque point at the high en 
of the scale. If the high end of the scale is beyond th 
critical point, it has a tendency to fall out of scale. T) 
selection of new tap combinations of the step-up tran 
former may be necessary to keep the adjuster screw withi 
limits. (The outer end of the screw should be between ! 
to 1%” from the reactor shield). When tap combinatiox 
are changed, readjust the calibration screw for the centé 
scale point. 

In the AB-12 frequency metér, the calibration is affecté 
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x Compact 

x Differentiais—20 PS! to 200 PSI 
x Proof Pressures—To 7500 PSI 
x Listed for Hazardous Locations 


‘TOR 
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MODEL 320 






Incorporates explosion-proof Micro switch, Underwriters’ 
Listed for hazardous locations Class I Groups C & D, Class II 
Group G; these listings are for atmospheres containing 
vapors of ethyl ether, gasoline, alcohol, acetone, petroleum, 
naptha, lacquer solvents, as well as natural gas and grain dust. 
Our engineering Staff will be pleased to consider your 
specific application problems. Write today! 


MELETHON LORPORATION 
MANUFACTURERS OF Geouje A Siarbind EQUIPMENT 


Dept. A4, 950 North Highland Avenue, Los Angeles 38, Calif, 
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The fine accuracy, durability and depend- 
ability of Hays Draft Gages stem from the 
unique colon leather diaphragm. Remark- 
ably tough, yet soft and pliable, it with- 
stands constant flexing, lasts indefinitely, 
naintains extreme sensitivity and accuracy and is unaffected 
by sudden overloads. Complete range of sizes for every need. 
Write for Bulletin 47-667. 













affecta 





| 





Standardize on 
Kester Cored Solders! 


POSITIVE FLUX CONTROL 


Mg, 





STANDARD 
FOR INDUSTRY 
SINCE 1899 





A CORED SOLDER TO FIT YOUR NEEDS 


Kester has over 100,000 types and sizes available. 
Use a Cored Solder that is right for the job and that 
can be depended upon to give uniform results. 


A COMPLETE TECHNICAL SERVICE 


If you’re not getting peak efficiency or have a spe- 
cific problem in your soldering operations, take 
advantage of the facilities of Kester’s Technical 
Department. It costs you nothing! 


KESTER aya 


SOLDER COMPANY 
4216 Wrightwood Ave., Chicago 39, Ill. 


Factories also at 
Newark, N. J. Brantford, Canada 


SOLDER 
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IF they’re made with AMP Pre- 
Insulated Terminals and Connectors — 


AUTOMATICALLY INSTALLED ! 


IF you now use insulated connections and want to cut costs .. . 


IF you now use non-insulated connections because of high cost 
of insulated connections . . . 


and IF you want to improve your product electrically, mechanically 
and in appecrance.. . 


GET THE FULL STORY OF AMP PRE-INSULATED TERMINALS AND 
CONNECTORS IN STRIP FORM FOR AUTOMATIC APPLICATION ! 


ESSGE AIRCRAFT-MARINE PRODUCTS INC. 


1506 North 4th Street, Harrisburg, Pa. 
Sole Canadian Representative: 
F. Manley & Sons, Ltd., 82 Adelaide St., E., Toronto, Ont., Canada 


'@ FOR GAUGING LIQUIDS 
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@ 100% AUTOMATIC 
@ APPROVED BY 
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LABORATORIES 
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Electric Arc Welding of Thermocouples} 


| 





by adjusting the capacitor-reactor networks in the 
impedor. The networks as explained under principle 
ation are adjusted so that at normal frequency (us 
cycles) the two networks are balanced. When this 4 ust 
ment has been effected, the scale can be calibrated | y<; 
a standard of known accuracy. Slight shifting of ' 
tion, either to the high or low side of the scale. 
corrected by changing the position of the restoring 


per. 


an be 


ernall 
ly 60E 


ng 
ilibra i 


field-coil. The restoring element coil can be ttted 1, 
loosening the two field-coil clamp-screws and rotating th, 
coil. Small adjustments of scale length can be corrected jp 
increasing or decreasing the gap between the ad stably 
iron on the reactance coil and the coil itself. If greater seq), 
length is desired, the reactance of the coil connected ; 
terminal A should be increased and the reactance of thf 


coil connected to terminal D should be decreased to correc 
for mid-scale point. To shorten the scale, the reactance of 
the coil connected to terminal D should be increased and the 
reactance of the coil connected to terminal A should be de. 
creased to correct the mid-scale point. To increase the yo. 
actance, move the adjustable iron closer to the coil or chang; 
the taps on the coil winding. 
Maintenance 

Aside from the normal possible errors in this class 
instrument, there are a few specific points to consider j 
the frequency meter. 


preievrces 


Large deviations in voltage from the normal or calibrated 


voltage range may cause an error of frequency indica- 
tion. Therefore, it is suggested that for best accuracy, th 
voltage should be held as close as possible to the calibrated 
voltage. 


Change of balance affects the calibration of the frequency FJ 
meter considerably; therefore, in working on an instrumen:,f 


care should be exercised so as not to distort or bend any 


of the moving parts. Bends or displacement of conducting ff 


springs, coil distortion, bent pointers, shift of balanc 
weights or loose end play are a few of the items that could 
affect balance. 

If for some reason it is necessary to recalibrate a fre- 
quency meter, be sure to tighten the lock-nut on the adjust- 
ing screw of the inductor in the external box to prevent 


the screw from changing its position and hence affecting J 


the calibration. 

Other possible causes of errors such as friction, sticking, 
burnouts, short circuits, open circuits, etc., have been dis- 
cussed in previous sections. 


SHOP KINK 





—Immersion Technique 


By J. FELTON FURRH, Bishop, Texas 


NSTRUMENT maintenance men not familiar with welding 

technique frequently run into trouble when they attempt 
to construct thermocouples in the shop. If the following 
method is used, anyone can get a clean, pure and perma- 
nent weld on any type of wire. 

1. Fill a small glass beaker approximately two-thirds 
full of mercury (preferably triple-distilled). 

2. Pour one inch of transformer or slide-wire immersion 
oil on top of the mercury. 

3. Ground electric arc welder to mercury. 

















ae 


oo an memenemnnetnertns A 


4. Secure both wires of thermocouple in electrode holder f 
and dip twisted end into mercury. At the moment of contact 


the wires will be fused in a clean ball or “bead” weld. 
The oil keeps the thermocouple from heating above thé 


weld; and keeps air from coming in contact with the weld- tc 


ing arc; therefore prevents oxidation. 





“The Machine Age has not been free 
from evils, but the Age of Instruments 
is making Technology a pure blessing.” 
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the papacitor Type Induction Motors — 
Cnange 
Here is a capacitor type motor that is precision 
| built for quiet, smooth performance — accurate 
class ff) bearing alignment... perfect rigidity. The Cyclohm 
sider jy 29 Size is the outstanding value in motors for 
| recording, tape pulling, facsimile work and many | 
alibrated’ other jobs. Available in non-synchronous, and | 
indica- J} two types of synchronous — reluctance torque 
‘acy, the ll and hysteresis torque. Capacitor can be used 
ilibratedf) either on or alongside motor. Ball bearings or 
| sleeve bearings. 1/100 to 1/10 horsepower; various 
requency}, speeds, voltages and frequencies available. Write 
trumen:,f, today for complete information. 
i 


cabew | CYCLOHM MOTOR CORPORATION 
ncucting | DIVISION HOWARD INDUSTRIES, INC. 


balance 
inpemrr 5-17 46th Road, Long Island City 1, N. Y. 
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contact are designed for severe process industry service and all 









“a the a heavy, flange type, bolted sight glass covers which are 
4 Jn ( sily removed for cleaning — no threads to jam tight through 


rrosion. Available in a full line of pipe sizes in any required 
onstruction material. 





d for Catalog 93 which describes a number of other designs. 
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~ Low cost gas analysis! ) 


AVAILABLE 
FOR USE ON 
EITHER AC 
OR DC 
CIRCUITS 








GOW-MAC Model BK, at left, with 
gas flow arranged for comparative 
analysis. Recommended for observa- 
tion of hydrogen, helium and their 
mixtures. Straight bare wire filament, 
excellent zero stability. 


Other GOW - MAC standard 
models on display at the show 
include: 


GOW-MAC Model BT with water-saturated or dry room-air 
reference. Supersensitive, very useful for control or recording 
of CO» mixtures, also combustion studies. Coiled bare wire 
filaments of high zero stability. 

GOW-MAC Model BT-H, a compact industrial type, with 
sealed room-air as reference. Supersensitive, very useful for 
automotive combustion studies. Coiled bare wire filaments. 
GOW-MAC Model BT-I, an immersion type cell (gas watch- 
man) for sensing changings in thermal conductivity of an 
atmosphere where samples cannot be drawn. Coiled bare wire 
filaments. 


GOW-MAC INSTRUMENT CO. 


22 LAWRENCE ST., NEWARK 5, NEW JERSEY 
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Altimeter Lag in Simulated Dives and Climbs 


WASHINGTON, D. C. — Accurate 
pressure altitudes are often necessary 
during dives and climbs of aircraft, and 
other maneuvers in which the altitude 
changes rapidly. The sensitive alti- 
meters used to make this measurement 
are ordinarily calibrated statically, that 
is, by holding constant the selected ab- 
solute pressure. A dynamic calibration, 
on the other hand, is one in which all 
readings are made _ instantaneously 
while the pressures are changing. This 
type of calibration is essential for ac- 
curacy under dynamic conditions of 
use, as exemplified by high speed dives 
or the rapid climb rates possible with 
jet planes. 

Because the special apparatus and 
procedures required have not been 
available, the performance of the alti- 
meter itself has been based on data 
obtained through indirect methods of 
analysis and has therefore been the 
subject of some speculation. This situa- 
tion has been effectively clarified by an 
accurate dynamic method of calibration 
of altimeters developed by Dr. Daniel 
P. Johnson of the National Bureau of 
Standards under the sponsorship of the 
National Advisory Committee for Aero- 
nautics. In connection with this work 
Dr. Johnson has determined the dyna- 
mic lag—the difference between the 
altimeter reading at a given pressure 
when calibrated statically and dynam- 
ically—for a number of sensitive air- 
craft altimeters and other aneroid 
barometers. Results of this investiga- 
tion indicate that, from the standpoint 
of efficiency, production tests should be 
directed toward selecting instruments 


of relatively low lag rather than 
attempting detailed measurements of 
the lag in erratic instruments. 

The method of determining the 
dynamic corrections near any given 
test point consists essentially in photo- 
graphing, at definite short-time inter- 
vals, the readings of the altimeters 
under test and the liquid levels in a 
manometer which measures the differ- 
ence between the rapidly-changing pres- 
sure to which altimeters are subjected 
and the substantially constant pres- 
sure maintained in a large ballast tank. 
Rates of climb or descent are deter- 
mined from the time interval and the 
change of reading between successive 
observations. The absolute pressure in 
the ballast volume is obtained by 
readings on the standard mercurial 
barometer. 

In the apparatus for dynamic cali- 
bration (see Fig. 1) the instruments 
under test are connected by a manifold 
to a ballast volume, to one leg of the 
check-valve manometer, and to the 
valve by which the rate of pressure 
change is controlled. The right leg of 
the check-valve manometer is connected 
to a second ballast volume, to the 
standard mercurial barometer, and to 
the valves for pressure control. The 
check-valve manometer, the instruments 
under test, a clock, and a thermometer, 
are grouped in the field of view of a 
camera and illuminated by stroboscopic 
lights. 

In operation, the part of the system 
containing the mercurial barometer is 
maintained at a constant pressure, near 
which dynamic observations are desired. 




































































SUCTION PRESSURE 
PRESSURE 
CONTROL VALVE + 
} : 
SUCTION C*® 
OD | Ul 
x) U 
MERCURIAL 
BAROMETER 
BALLAST ANEROIO BALLAST 
BAROMETER 
ALTIMETERS 
Fig. 1. Schematic diagram of apparatus used in a method developed at the 


NBS for the dynamic calibration of altimeters under conditions of rapidly- 
changing pressures simulating dives and climbs. 
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The instruments may be 
through the _ desired sequi 
pressure changes without distu 
set pressure. Photographs are 
cenvenient time intervals \ 
pressure applied to the inst 
comes within range of the set 
plus or minus the indication of 4 
check-valve manometer. Thi 
meter is the U-tube type, fitted wi 
hollow glass ball check valves whj- 
ficat on the normal butyl phthalate 
as a manometer liquid to prevent liqui 
entering the lines during periods , 
overpressure, Corrections are made f; 
its lag in indication, 

The camera shutter is left ope 
during a test run while stroboscopi 
lights for illuminating the instrument 
are flashed at equal time intervals cop 
trolled by a specially constructed »; 
laxation oscillator. In this mann 
multiple images (Fig. 2) are secur, 
on a single film, at pressures near ¢| 
set point, while the 
changing. 

According to Technical Report 12 


use 


pressure 


of the NBS, data have been obtaincim ’ “4 
under conditions that are equivalent ; indin, 
rates of change of pressure altitydgit smal 
up to 30,000 feet per minute. Measur ll hav 
ments with the apparatus may be ex. di 

tended, however, to 50,000 feet pe — 
minute. rush. 





In order that all instruments wi ppend 
have comparable pressure exposun 
prior to test, they should be put into § 
“cyclic” state. For this particular if 
vestigation the instruments were sul 
jected, while being constantly vibrate: 
te six cycles of pressure change cover 
ing the entire range of the test. 

The dynamic lag manifests itself a 
an increase in the hysteresis; that 
the difference, at the same pressure i 
a pressure cycle, of the instrumen 
readings for pressures increasing a! 
decreasing. The increase is approx 


Le 


4 










Fig. 2. Photographic observations :n “ 
namic calibration of altimeters at a sim 
lated rate of ascent of 30,000 feet 
minute. Using stroboscopic lights flashe 
at equal time intervals, multiple images 4% 
secured while the pressure is changing. 
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i JEOSTATS for every Need 


fen Standard Sizes—25 to 1,000 watts 


OR aARRRRERE TRI 


1,000 WATT 


a ee 


750 WATT 


@ You can get a standard Ohmite rheo- 
stat for practically any application. The 
Ohmite line of standard rheostats is the 


near t} ; , 
most extensive available. Furthermore, 


Ssure 
six wattage sizes, in many resistance val- 
ort 120g are carried in stock for immediate shipment. Special resistance values, tapered 
Obtainelm, +. . a ee » made » ick : , 
valent :indings, tandem assemblies, and many other variations can be made to order quickly 500 WATT 
altitucj@t small extra cost. All models are carefully engineered to give long operating life. 
Measureil] have the distinctive, time-proven Ohmite features—the all-ceramic construction, 
| indings permanently locked in vitreous enamel, and smoothly gliding metal-graphite 
rush. Whatever your needs, Ohmite engineers can provide a rheostat of unfailing 
ependability to meet your exact requirements, 


cular ir 


‘mow to Selecta RHEOSTAT jpaumuuae 


“) UNIFORM WINDING allows a large resistance change to be 


“telescoped” into a small part of the wind- 
ing, thus providing more uniform control 
and reducing over-all rheostat size. 


’s easy to choose the right uniformly 
ound rheostat if you have certain basic 
ata. Knowing the resistance required and 
he maximum pennens for the circuit (cir- The design of a tapered rheostat is not 225 WATT 
fit current with rheostat shorted out), 
rheostat wattage can be calculated by 

s formula: W=I°R. A standard rheostat, 

p wattage of which is not less than the 

ated value, can then be selected 

om the Ohmite catalog. If the resistance 
id maximum current are not known, 
mite engineers can calculate them 
om various circuit information you can 


pply about the application. Manual No. 40 


Write for this Ohmite Cata- 


, TAPERED WINDING log and Engineering Manuci 


on your letterhead. It con- 


sing ar 
approxi 


as simple as choosing a uniformly wound 
unit. Taper-wound rheostats can be se- 
lected from the standard designs listed in 
the Ohmite catalog for field control of 
generators, or Ohmite engineers will be 
glad to make specific recommendations. 


Send for Catalog and Engineering 


a tapered winding rheostat the wind- tala the complete tne ples 
ig is made up of two to six sections of —_—_g wealth of engineering in- 
Minishing wire sizes. This construction formation. 


100 WATT 





b FLOURNOY ST. 
ICAGO 44, ILL. 








75 WATT 









WHY BUY 
3 UNITS 


when 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 


igi, 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8Y2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 























©, 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


owe Avenue CLEVELANI | 
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mately symmetrical, so that adding 
twice the dynamic lag to the static hys- 
teresis gives the dynamic hysteresis. 
The dynamic lag is such that the alti- 
meter reads high on descent and low 
on ascent. 

The better 35,000-foot altimeters will 
probably have dynamic lags of about 5 
to 10 feet at low rates (below 3000 feet 
per minute), and 20 to 30 feet at 
30,000 feet per minute. The lags are 
somewhat greater and more erratic for 
50,000-foot altimeters. Low lags were 
noted among the large-diameter aneroid 
barometers because there is relatively 
little friction. Large and irregular lags 
appear to be associated with large values 
of the pointer friction. This irregular 
and erratic lag for a given altimeter 
was found to vary with readings. As to 
accuracy, the dynamic calibrations com- 
pare favorably with the conventional 
static calibration and, at low lags, the 
dynamic method appears to be even 
more reliable. 





Mass Spectrometer Applied 


to Metals Analvsis 


PITTSBURGH, PA. — Vaporizing 
metal samples in a small filament-type 
furnace has enabled Westinghouse 
physicist William M. Hickam to trace 
netal impurities by means of a mass 
spectrometer. Using two - milligram 
samples, the new method will detect as 
little as one part of the impurity per 
million. The equipment was devised for 
a special research project and is not 
commercially available. 

The mass spectrometer has been used 
for years in the analysis of gases, but 
this is thought to be its first successful 
application to metals. Its use will per- 
mit completing in a few minutes an 


University of Pittsburgh's 1948-49 Program of foterts 









analytical job that would tak 
chemical means. 

The mass_ spectromete) 
essentially of an ionization 
and a curved section with na) 
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William M. Hickam, Westinghouse 


physicist, loads sample chamber pre- [pre te 
paratory to analyzing metal vapor by [educat 
means of a mass spectrometer. pble 1 

5 The 

at each end. Ions of the vapor being ey 


analyzed are separated electromagneti- in. ‘re 
cally so that only those having certain Rontrol 
atomic weights pass around the curve instran 
and through the exit slot. These ar ene 
deposited on a plate just beyond the pin be 


slot. Their quantity is determined by _ 
. s > I 
measuring the charge on the plate. * a 
mail is 

= wa ae and me 
the co 


Furt 


Graduate Work in Industry pngine 


This year it requires a 48-page book- 
let to describe the University of Pitts- 
burgh’s program of graduate work in 
Industry for the fail semester (Sept. 
20-Jan. 25) and spring semester (Feb. 
10-June 4). A few of the courses of 
special interest to our readers: 


Process Engineering Instrumentation. Theo- 
ry and application of basic instrumenta- 
tion control in chemical processes. The 
instrument mechanism will be considered 
during the fall semester. This will be fol- 
lowed by the application of the various 
types of commercial units to industrial 
practice. First and second semesters. Two 
credits each semester. Tuition $20 a semes- 
ter. Thursdays, University Campus, 7:00 
to 9:00 p.m. 


Inspection and Quality Control in Manufac- 
turing. Organization and functions of inspec- 
tion and quality control departments in 
manufacturing activities. Practical applica- 
tions of inspection, sampling, and control 
techniques. Control methods for raw ma- 
terials, work in process, finished parts, and 
completed assemblies. Second semester only, 


lege, C 
Two credits, Tuition $20. University Ca! : 
pus, : 
Applied Spectroscopy. Spectrographic anal) E 
sis of chemical, mineralogical, and/or b The 
logical samples. Laboratory work: fall s pmeric 
mester, qualitative techniques; sprin wl hel 
mester, quantitative techniques. Some at Wiscor 
sorption spectroscopy, spring semester. Pr¢ heroul 
requisites: first year courses in phys progres 
chemistry, and mathematics; for grad 
credit, Physics 31 and calculus. First 
second semesters. Four credits each semes 
ter. Tuition $40 a semester. Mond The 
University Campus, 6:20 to 11:00 p.n Amer 
X-ray Diffraction Analysis. Atomic st! pre h 
ture and x-ray spectra; diffraction of x-ray: ity © 
by crystals; powder. Laue and rotatlor otel 





erystal diffraction patterns and their !! 948 
terpretations. Crystal structure analysis eibeurs 
materials. Application of diffraction meth FBpons 


ods, Prerequisites: atomic physics and ca bf Co! 
culus. First semester only. Three credits Prof 
Tuition $30. Tuesdays, University C pus 
~ bf Iow 
4:35 to 10:00 p.m. 
has or 


Treatment of Experimental Data. Represen- Ffor be 
tation of data by tables, graphs, and ©4U4- FHighii; 
tions; graphical differentiation and intesra he lu 
tion; precision indices and their propag4- Bang b 

















idjustment of conditioned measure- 
least square equations; correlation ; 
series ; search for periodicities ; me- 
nani ry and electrical calculators. Pre- 
pquisites : 12 credits of physics and dif- 
rential equations. First and second se- 
esters. Three credits each semester. Tu- 
ion $30 a semester. Mondays and W ednes- 
ays, University of Pittsburgh Campus, 
45 to 8:00 p.m. 

rervomechanisms. Course will emphasize 
rinciples of servomechanisms, Various 
ymponents will be studied with regard to 
neir characteristics. Simple “stabilizing 
. “anti-hunt’” means will be investigated 
nd at least one complete servomechanism 
ystem will be designed. In this design the 
arious methods available for calculating 
ervomechanism performance will be dis- 
yssed. Prerequisite: differential equations. 
eeond semester. Two credits. Westing- 
ouse registration. Westinghouse Educa- 
ional Center, Tuesday, 7:00 to 9:00 p.m. 





on. 
ents 
our\ 



























Instrumentation 


Short Course 


The Agricultural and Mechanical 
ollege of Texas, at College Station, 
exas, will offer its third short course 
n “Instrumentation for the Process 
ndustries” on October 26, 27 and 28, 
948, The course will be conducted as a 
seminar with lectures and discussions 
yn automatic control. Cooperating with 
exas A & M will be many industrial 
roncerns manufacturing oil, gas, and 
hemical products. Manufacturers of 
nstruments and automatic controllers 
re taking part by arranging to show 
bducational exhibits and provide cap- 
mble lecturers for many of the sessions. 


The lectures will cover measurement and 
r being ontrol of temperature, pressure and liquid 
vel, time control, and other allied subjects. 
: he relationship between practice and basic 
certain HRontrol theory will be stressed. Problems of 
e curve Mnstrument maintenance will not be covered 
pecifically in the lectures, but ample oppor- 
unity for the consideration of such problems 
vill be provided in the discussion periods. 
» Anyone living either in or outside Texas 
s eligible to take this course on payment of 
the $5.00 registration fee; pre-registration by 
mail is encouraged. Rooming accommodations 
pnd meals will be available on the campus at 
the college dormitories and mess hall at a 
Measonable price. An evening banquet and 
ntertainment are also planned. 
Further information may be obtained by 
riting Professor P. G. Murdoch, Chemical 
ngineering Department, Texas A & M Col- 
ge, College Station, Texas. 
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ty Can ee 

ae AIEE Fall Meeting 

or b The 1948 Fall General Meeting of the 
fall se- #Pmerican Institute of Electrical Engineers will 
ring se- fee held at the Hotel Schroeder, Milwaukee, 
yme ab- i isconsin, October 18 to 22, inclusive. Nu- 
‘er. Pre- #gmerous inspection trips and a full technical 
physics : rogram have been planned. 

raduate & —_ 

eee ASQC 














1 Semmes . . . 
londays E Lhe eight midwest sections of the 
m American Society for Quality Control 
> struc fre holding their Third Midwest Qual- 
f on ty Control Conference at the Sherman 
“otation : ? = 
vcir. in. Qeeotel, Chicago, November 4 and 5, 
lysis of 9948. The Conference is again being 
n meth #Bponsored by the Chicago Association 
und - pf Commerce, 
*redits % 
ems i Prof. Lloyd A. Knowler of the University 
pt Iowa, Chairman of the Program Committee, 
as organized an excellent group of speakers 
oo for both the clinical and training sessions. 
d equa-FHighlighting the Conference program will be 
ntegra- 


the luncheon sessions, at which two top-rank- 
ropaga Bing business executives will give down-to- 










































Here’s a chemical gage 
for any pressure to 1600 p. s. i. 
and also for vacuum or compound ranges, 


and temperatures to 300° F, 


@ An accurate pressure gage for use where 
chemicals or viscous liquids either corrode or 


clog a Bourdon tube. 


The diaphragm is ‘‘TEFLON” which resists 
practically all corrosive chemicals. The diaphragm 
chamber is supplied of any metal most suitable 


for the service. 


Write for complete information about the new 


Helicoid Chemical Gage. 





Only Helicoid Pressure Gages 
have the Helicoid Movement 















HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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CENTURY TUBULAR TYPE 
GALVANOMETERS 


CENTURY GEOPHYSICAL 
CORPORATION 
Tulsa, Oklahoma 


NEW YORK HOUSTON 
149 Broadway Niels-Esperson Bidg 
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earth talks on the benefits of statistical qual- 
ity control applications in their plants. 

On the first day, Col. Charles D. Wiman, 
President of Deere & Co., will be the luncheon 
speaker, The second luncheon meeting will 
feature Hugo A. Weissbrodt, Works Manager 
of International Harvester’s Fort Wayne Mo- 
tor Truck Division. 

Under the general chairmanship of James 
M. Ballowe of Aldens, Inc., the full Planning 
Committee has been meeting regularly for a 
year, and a well-rounded program has 
evolved. In addition, the Conference will 
feature many exhibits, where the latest de- 
vices for measurement and control will be 
demonstrated. 

The cost of the two-day meeting, including 
luncheons and sessions is $15.00. Further de- 
tails may be obtained by writing to Third 
Midwest Quality Control Conference, P. O. 
Box $1097, Chicago, Illinois. 


Pittsburgh Diffraction Conference 


The sixth annual Pittsburgh Con- 
ference on X-Ray and Electron Diffrac- 
tion will be held November 19 and 20 
at Carnegie Institute of Technology, 
Pittsburgh. The conference is being 
sponsored this year by the local mem- 
bers of the American Society for X-Ray 
and Electron Diffraction (ASXRED) 
Carnegie Institute of Technology, the 
University of Pittsburgh, and the Mel- 
lon Institute of Industrial Research. 

Technical papers will be presented in four 
sessions on Friday and Saturday mornings 
and afternoons. A dinner will be held on Fri- 
day evening, following which Sir Lawrence 
Bragg, director of the Cavendish Laboratory 






in Cambridge, England, will deli, 
cipal address of the Conferenc« 
General chairman of the Confe: 































fessor Roman Smoluchowski of Mu. 
Research Laboratory, Carnegie T, 
man of the Program Committee js H 


P, Klug, Mellon Institute. ’ 

Advance registration is reques , t 
send notice to Mr. C. W. Cline, th 
Research Laboratories, Box 772, 
sington, Penna. The local committ 
requests that out-of-town visitors 
own hotel reservations. Hotels § 
Webster Hall are most conveni 
scene of the meetings. 





Society for Applied Spectroscopy 
The meetings of the Society ¢ 
Applied Spectroscopy will be held , 
the Lecture-Hall, Old World Build; 
(Socony Vacuum Training Center) ; gs 
Park Row, New York City, at 8-/ ol. 
p.m. on the FIRST TUESDAY of eae 











a( 
month: 
October 5: Dr. Van Zandt Will 
velopments in Infrared Absorption 
metry.”’ 
November 9: Dr. Lester W. Strock, Tit), The 
be announced, ‘Besectioi 
December 7: Dr. Wallace A. Brode, “U}:,,.m948. 
violet Absorption Spectroscopy.” the 4 
January 4: Speaker to be announced Officer 
February 1: Dr. F. Nolan, “Fluorescen., prior | 
the Field of Spectroscopy.” Mr. N 


The Chairman of the Society for Ap; 
Spectroscopy is Dr. E. K. Jaycox 
phone Laboratories, Murray Hill, N. J 


the Secretary is Mr. R. R. Hampton (1 » and 
Rubber Co., Passaic, N. J.,), 

HENRY H. HAUSNER, Chairmanf, The 

Public Relations Committe equickl 

ploane¢ 





WHEN A FELLER NEEDS CONTROL 
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LOOK AT THAT CHART! THAT'S 
INSTRUMENT TROUBLE — THERE'S 
NO JoB FOR us HERE? 
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Instruments pays $5.00 for each idea used. Sender’s name and company affiliation wil! Th 
be acknowledged in the cartoon unless we are specifically requested not to do so 7 o’c 


Address Cartoon Dep't, Instruments, 1125 Wolfendale St.; Pittsburgh 12, Pa. 
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) Section News 






On Specty 
ARUBA 

ck, Title The 23rd regular meeting of the Aruba 

ection was held on Tuesday, August 3, 
de, “Ulty,fa948. The business of the evening included 

he announcement of replacements for 
need. fficers who are leaving on home furlough 
rescence ;fmprior to the next meeting: 

fr. N. P. Schindeler for Mr. J. L. Lopez 
for Applied —President 
(Bell Te).Mr. M. R. Holly for Mr, S. C. Chapman 
N. J.), ar —RPC Chairman 
ton (U. § and for Mr. L. L. McGrew 


Chairmar 


imittee, 


1 Putnan 











will 




































—Journal Correspondent 


The rest of. the business was disposed of 
juickly so that we could enjoy three films 
oaned us by Brown Instrument Company. 
hese films, titled “Basic Electricity, Basic 
lectronics and Autopilot,’”’ were definitely 
n the elementary side but proved very in- 
teresting and informative, The films were 
produced by Disney studios and used his 
famous animated figures for illustrating 
volts, amps., and resistance. 

The first film covered the fundamental 
principle of Ohm’s Law by illustrating in 
several circuits showing (with animated 
figures) that the summation of IR drops 
equals the applied voltage. The principle 
Hof the transformer was also included to 
yshow how the E is increased by induction. 
» The second film started with a simple 
wbattery and explained the Bohr atom 
theory and applied it to the vacuum tube. 
/Emphasis was placed on the use of the 
Hvacuum tube as an amplifier which was 
later to be used with servomechanism in 
the automatic pilot as used in airplanes. 

The third film applied the material 
ncovered by the first two to the operation of 
Hservo-mechanisms. As a plane leaves its 
wnormal flying position, contact fingers on 
wtheostat mounted on a gyroscope assume a 
new position and cause an _ unbalanced 
condition in a bridge circuit. 

* This unbalance is amplified with vacuum 
Wtubes to operate the controls of the plane 
Wto bring it back to its normal flying position. 
The steps necessary to achieve this end are 
aptly illustrated and easily understood. 
} Although these films deal with servo- 
mechanisms used in planes, it is easy to 
apply the same functions to other applica- 
tions, —M. R. HOLLY, Sec’y. 





NEW JERSEY 

) Section Plans Dinner Dance 

| Wm. Archibald of Energy Control Com- 
pany has been: appointed Chairman of a 
Committee to make arrangements’ for the 
first social function planned by the Jersey 
Section. His committee has met and plans 
have been formulated for a gala event. 
|' The date will be Wednesday, November 
| 10, Armistice Eve. The place, the Oxford 
| Room of the Essex House in Newark. Marty 
| Ames and his Essex House Orchestra will 

) play for dancing, 

) The party will start with a reception at 
7 o'clock and cocktails will be available at 





Pittsbur 


I.S.A. Officers 
Herbert H. Barnum, V. 
H. C. Frost, V. Pres. 
Fred H. Trapnell, V. Pres. 


Pres. 
Richard 
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bar adjoining the Dining Room. Dinner will 
be served at 7:30 and the Orchestra will 
play for dancing during dinner and until 
midnight. Dress will be informal and tariff 
will be $4.75 per person. 

The committee includes Harold McCarthy 
of Standard Oil Development Company and 
George Feeley of Trinity Equipment Com- 
pany. The committee is relying on the sup- 
port of the members and their friends to 
make this the first of a series of successful 


affairs. 


OAK RIDGE 


On August 4th, the Oak Ridge Section 
held its 28th meeting at Ridge Hall, Guest 
speaker for the evening was Dr. John 
Trimmer, Professor of Physics at the Uni- 
versity of Tennessee where he teaches sub- 
jects related to instrumentation and servo- 
mechanism. His subject: “General Feed- 
back Problems in Relation to Accurate 


Control Systems.” 

Basic concepts and elementary principles 
were first explained. Using certain mechan- 
ical illustrations, the discussion led toward 
an exposition of the problems confronted 
by a design engineer without, however, 
going into complete analysis of involved 
electronic and mechanical systems, 

Dr. Trimmer is well known in Oak Ridge 
for his work in electrical development at 
the Y-12 plant where he was employed from 
1943 to 1947. Following this assignment and 
before going to the faculty of the Univer- 


Hugh E. 


Hetjnqbeentcvaldtevore(-1a are) America 


Editor, H. L. HILDENBRAND, Box 35, Onarga, Illinois 


National Office, 1117 Wolfendale St., gh 12, Penna. 


Ferguson, Treas. 


Rimbach, Exec. Sec’y. 


No. 9 
sity of Tennessee he assisted with the 
development of a control system for the 
high flux reactor at Oak Ridge National 


His experience before coming 
was divided between teaching 
engineering for industry 


J. O. ALEXANDER, 


Laboratories, 
to Oak Ridge 


and instrument 
Necu 
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NIAGARA 
Twenty-two members 
formal meeting on the evening 
at the Edgewater Park Hotel 
Island. President Clarence Boltz 
pleased by the number of members present 
this the first dinner meeting held 
by this Section. Following dinner there wa 
a brief, but exciting softball game. First 
Vice President, Joseph Hildyard, distin 
guished himself by hitting 3 home runs. 
A short meeting was then held, very in 
formally, out on a small dock projecting 
into the Niagara River. Plans were dis 
cussed for attending the September conven 
tion in Philadelphia,——W. J. SOMMERS, 


the in 
July 12, 

Grand 
very 


as was 


Corr. 





Errata 
In the report of the Tulsa Section which 
appeared in the JouRNAL for June 1948, 
the Executive Committee member elected 
for two years should have “Mr. R. 
P. Walker, Brown Instrument Div., 
Minneapolis-Honeywell Regulator Co.” 


read, 











I. S. A. EMPLOYMENT SERVICE 


Forward your letter to INSTRUMENT SOCIETY 
OF AMERICA, 1117 Wolfendale St., 
Pittsburgh 12, Pa. 


ELECTRICAL INSTRUMENT ENGINEER with 
experience in design, development and manu- 
facture of watthour meters, induction relays, 
graphic instruments, etc. Age no barrier. Must 

familiar with application of instruments to 
industrial switchgear. Degree not essential if 
background shows adequate practical experi- 
ence. Excellent opportunity offered for advance- 
ment based upon’ extensive development 
program. Location Eastern Pennsylvania. 


Box 156. 


SALES ENGINEER experienced in the applica- 
tion of tension measuring and _ controlling 
devices particularly in the textile industry by 
leading manufacturer in this line. Location New 
England. Box 157. 


SALES MANAGER with executive ability cap- 
able of planning, initiating and carrying 
through a complete sales program with budget- 
-— limitations which would include publicity, 

vertising, direct mail campaigns and proper 
handling of correspondence. Should be able to 
direct activities of sales force, procure and 
direct activities of national representatives and 
be familiar with Government contract opera- 
tions. Location California. Box 158. 


INSTRUMENT MECHANIC for _ instrument 
repair at Milwaukee, Wis. plant. Duties con 
sist of maintaining instruments such as tem 
perature and pressure recorder-controllers, re- 
cording thermometers; pressure gauges; etc 
Box 159. 

INSTRUMENT DESIGN ENGINEER for devel- 
opment of instruments in connection with 
radar as applied to meteorology and basic 
studies of associated phenomena. Would be 


responsible for the calibration and mainten- 
ance of certain instruments already developed 
There would be an opportunity of taking a 
course of study at the Massachusetts Institute 
of Technology as a special student. Location 
Cambridge, Mass. Box 160. 


INSTRUMENT APPLICATION ENGINEERS 
Graduate with B. S. in Engineering or Physics. 
One to two years experience with industrial 
recording instruments (preferably electronics), 
gages and controllers. Three engineers required 
Location Oak Ridge, Tenn. Box 161. 


ELECTRONIC ENGINEERS. B. S. in Electrical 
Engineering or Physics with some experience 
in electronic circuit design work. Should be 
familiar with wide band amplifiers and pulse 
techniques. Five engineers required. Location 


Oak Ridge, Tenn. Box 162. 


(Continued on page 864) 
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A Functional Library Organization 


for Instrumentation Research 


in modern industry, particularly 

that in which research and de- 
velopment activities are involved, in- 
evitably raises problems of providing 
library and other informational ser- 
vices for its personnel. To say “inevit- 
ably” may seem to some to over- 
emphasize the importance of the prob- 
lem, but as the war has given a new 
impetus to technical research and 
development activities in large indus- 
tries and small, it has also resulted in 
a new awareness of the conditions 
under which this kind of work can be 
carried on most fruitfully. Creative 
activity—which, after all, is the prime 
objective in this work—feeds on the 
vast store of accumulated knowledge as 
it is recorded in books, periodicals and 
the many other sources of published in- 
formation. “The more extensive a man’s 
knowledge of what has been done, the 
greater will be his power of knowing 
what to do.” The importance of this 
was illustrated some years ago by an 
officer of one of the very well-known 
industrial research laboratories in this 
country speaking in a symposium on 
research methods. As one of the few 
“text-books” in his opinion on the sub- 
ject of research, he cited a book called 
The Road to Xanadu, by Professor J. L. 
Lowes of Harvard. Probably few in 
that audience of chemists and chemical 
engineers realized that Professor Lowes 
was a professor of English Literature 
and his subject in that delightfully 
written book was a study of the effect 
of voracious reading on the creative 
activity of the poet, Samuel Taylor 
Coleridge, which found expression, par- 
ticularly, in that classic, The Ancient 
Mariner. In science no less than in 
poetry this creative energy of the 
mind responds to the stimulus of wide 
reading in the work and ideas of others. 


Furthermore, as a purely practical 
matter, there are common to all tech- 
nical organizations such problems as 
those of providing for the storing of the 
experience and information acquired by 
its own staff in the form of reports, 
memoranda, etc.; problems, also, of 
keeping up with the state of the tech- 
nical art through periodicals, patents 
and trade literature; and the problem 
of keeping readily at hand handbooks 
of fundamental principles and compiled 
technical data needed for constant 
reference, as well as information such 
as the advertising literature of the 
manufacturers who supply raw mater- 
ials and components used in the com- 
pany’s products. The keeping of this 
sort of thing may, as this paper pro- 
poses, be assigned to a single respon- 
sibility in the organization, or left to 
the individual effort and system of each 
engineer, but one way or the other, I 


Te organization of technical work 


*Formerly Director of Research, Bristol 
Company, Waterbury, Conn., now with 
Electronics Division, National Bureau of 
Standards, Washington, D. C. 
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By CHARLES A. MABEY* 


believe the elements of the problem are 
always there. 


In most large, well-established com- 
panies, the expense of maintaining an 
adequate library and a staff of com- 
petent, specially trained personnel for 
it can easily be justified. In the smaller 
and newer enterprises, the question of 
providing any such facilities usually 
meets objections involving economy in 
expenditures, personnel and space. Yet 
this problem in the small organization 
is no less urgent and important. Indeed, 
it is likely that the small one can much 
less afford to ignore means such as 
this for effectively extending its 
physical limitations by making maxi- 
mum use of work done or in progress 
as reported in the publications of one 
sort or another. Duplication of work 
already done in one laboratory, for 
example, is apt to represent much more 
of an economic loss to the small 
organization than to a large one. 


The facilities to be described in this 
paper result from such considerations 
in a small engineering research and 
development organization. The descrip- 
tion is offered as an example of a ser- 
vice which has been provided with due 
consideration for economy of mainten- 
ance, maximum utilization of facilities 
already available, and maximum atten- 
tion to the specific needs of the organi- 
zation it serves. While not designed by 
a professional librarian, and undoubt- 
edly in many details the worse for lack 
of such professional assistance, it is 
thought, nevertheless, to meet most of 
the demands made upon it. The writer 
gratefully acknowledges having bor- 
rowed freely of the ideas of other lib- 
raries too numerous to identify indivi- 
dually. Much credit should also be given 
to the Special Libraries Association for 
the helpfulness of their members and 
services. 

Since this paper will emphasize the 
organization of a service to meet 
specific needs, it will be necessary to 
describe briefly the company with which 
the present writer is concerned. 


This company is devoted to the devel- 
opment and manufacture of measuring 
and automatic control apparatus for 
industrial processes. In a sense its 
business is the translation of the 
devices and techniques of the research 
laboratories of fundamental and 
applied science into industrial practice. 
It is, therefore, heavily dependent on 
maintaining contact with the work 
going on in industrial and academic 
laboratories throughout the country 
and, also, with changing requirements 
of a wide variety of industries in the 
use of measuring and control equip- 
ment. Such contacts are most effectively 
maintained through the published tech- 
nical literature. As in many small com- 
panies, the acquiring of technical in- 
formation needed for its operations 
was, formerly, left to the efforts of 
individual engineers. Eventually, the 
inefficiency, duplication of effort and 


general ineffectiveness of this syst, 
was realized, and the integration » 
formational facilities to be desepi} 
was gradually evolved. 

Fundamentally, the guidin; prin 
ciples of this service have been 

(1) to consolidate all responsibiljt 
for the keeping, procurement and dis 
persal of all publications needed by th; 
technical departments of the company 

(2) to take maximum advantage o; 
publicly available library facilities. 

(3) to collect only such books 
periodicals, and other publications 4 
seem most needed for immediate anj 
reasonably constant reference; 

(4) to provide means for traciny 
sources of information, whether in oy; 
own library or elsewhere, on any re. 
quired subject with reasonable ease. 

First of all, in evaluating our prob. 
lem, we found ourselves possessed of 
the following materials to form the 
basis of an informational service: 


(1) Reference and textbooks on ; 
wide variety of subjects, 
(2) Periodicals, including current 
and old files of society publica. 
tions, trade and industrial maga- 
zines covering a variety of in| 
terests, 
Miscellaneous reprints 0 
papers, pamphlets, clippings; 
photostats and microfilms, 
Trade catalogs and manufac- 
turer’s bulletins, 
(5) Patent copies 
gazettes. 


The problem was to collect this mas: 
of material, to systematize it and t 
make it readily available; also to kee 
up somehow with the constant increas 
in this material and to obtain access 
to the fund of information available inf® 
the large libraries for use when neede(f 
—all this service at a reasonable cosff 
of operation. ' 

The library described here represent: 
a gradual growth over about eight 
years and, for most of this time, | 
could not be permitted to occupy th: 
full time of any personnel. It has 
nevertheless, slowly justified more an(f 
more time being allocated to its main ff 
tenance, the expansion of its catalogine 
system, improvements in _ physica 
facilities such as steel shelving, ani 
more adequate housing. 

Considering now the various classes 
of materials noted above, it may be 0! 
interest to describe the disposition 
made of each of these in some detail 


(3) 


(4) 


and patent 


I—Books 
As a first principle, it was decided t 
limit the size of the book collection by 
the following general rules: 
(a) To concentrate our purchases t 
our own field of specialization Mi 
namely, measuring instruments 


and techniques, and automaticfiseri 


control; 








To provide a generous collection 
of standard technical handbooks 
and tables for mathematics, 
physics, chemistry and engineer- 
ing for ready reference; 

To avoid purchases of other 
books until frequent and general 
i use justified, meanwhile borrow- 
. ing from public libraries or 
other sources available to us as 


(b) 


(c) 











MS Systen they were needed for temporary 
rae of in reference. 
1S8cribed 
"I ence, our collection of books is small, 
ing pringgynder a thousand volumes. It was, 
21: Mhowever, desirable to assemble these in 
Donsibilitye” orderly way with particular refer- 
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nce to easy accessibility. On investiga- 
ion, it was concluded that none of the 
andard classification systems, such as 
he Library of Congress or the Dewey 
Decimal system, were applicable to 
such a small collection with sufficient 
implicity and flexibility to suit the 
necific needs of the case. We have, 
herefore, preferred to group this col- 
ection on the shelves according to the 
ollowing system: 


—Reference Books— including dic- 
tionaries, encyclopedias, handbooks 
of all kinds, society and industrial 
directories, etc. 


of 


ag 
nd 


ur 


o'~—Business Administration — includ- 
form the ing patent law, management, ac- 
moees counting, sales. 
ks on :.4C—Instruments and Automatic Control 
s, : —divided into logical classes of 

current this special field. 
publica {eo—Mathematics. 
ial maga; Physics. 
ty of ingf—Chemistry and Chemical Engi- 
neering. 

its oo Metallurgy. 
‘lippingsf/#di—Engineering Materials (other than 
ns, metals, (i.e. plastics, wood, paints, 
manufac- ete.). 


—Mechanical Engineering. 
{Electrical Engineering and Elec- 


pater : 
tronics. 

‘ —Industrial Processes. 
his mass 
> and tmach of these classes is subdivided 
. to kee) fanto subject groupings and serial num- 
increas @pers are added for individual identifica- 
n accessfeion of each item on the shelves. For 
ilable inf~xample, the first section is subdivided 
n needed Pehus: 


ible cost 


A—Reference Books 
Ai—Technical tables and engineering 





Prescak(, . handbooks. : 
time. i: ¥2—Dictionaries — general, technical 
upy "the and foreign language. 

It has #428—Directories—Who’s Who in En- 
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gineering, Society rosters, indus- 
trial directories. 

4—Miscellaneous reference books— 
economic data, statistics, etc. 









fhe aim has been to bring this group 
bf books together so that they can be 
placed in a location that is most easily 
cessible, since, presumably, they will 
be most frequently used. 


For an index to the book collection, a 
ard catalog is provided, adequately 
ross-indexed, using Library of Con- 
gress cards where they were available 
and our own typed cards where they 
were not. Also, a shelf list of all hold- 
ngs is maintained by the librarian as 

master file of everything on the 
shelves and a record of all assigned 
erial numbers. For borrowers, a card 
S provided in each book in the usual 















way for signing out when it is taken 
from the library. 
II—MAGAZINES 

As in all technical organizations, a 
great number of magazines of varied 
interest and usefulness are received in 
the company as a result of individual 
subscriptions, company advertising and 
affiliations. These, together with an in- 
herited store of old magazines and 
journals, we have separated into four 
groups: 

(1) Those valuable for permanent 
reference because of their direct bear- 
ing on instrumentation. These are 
maintained in complete sets and are 
bound in annual volumes; 

(2) Those valuable for permanent 
reference, as journals of some of the 
learned societies, for which, in general, 
complete files have been collected for a 
period of fifteen to twenty years. These 
are not bound but kept in flexible, 
cardboard file boxes for cleanliness and 
protection from wear; 

(3) A list of periodicals of semi- 
permanent interest, files of which are 
maintained in file boxes for conven- 
ience, for a period of five years; 

(4) A group of publications of 
transient interest, mostly trade publi- 
cations, which are discarded after one 
year. 

The indexing of books is an easy 
matter compared to the task of index- 
ing this mass of periodical literature. 
Obviously, too, our small collection does 
not begin to represent the wide range 
of subjects in which the technical staff 
may be interested. We would be fortu- 
nate indeed if it could account for even 
a small part of the demands most likely 
to be made on the material we have 
immediately available. Fortunately, 
however, means are available for 
searching out and obtaining access to 
almost any printed article wherever it 
may be found. We consider, therefore, 
the most important facility of our 
library to be the section containing 
published indexes and abstracting ser- 
vices. Of these, the most useful for our 
purpose are the Engineering Inder, 
Industrial Arts Index, Chemical Ab- 
stracts and Science Abstracts. Lesser 
indexes in the form of bibliographies 
on specialized subjects should also be 
included with these. In general, of 
course; a small library must necessarily 
rely heavily on_ such _ professional 
guides to the published technical litera- 
ture of the world. 

To these, then, we refer a user of 
our library as a means of first resort 
in tracing published information on 
any given subject. When articles of 
interest are found, we may first check 
if the publication is in our file by 
reference to the general card file, the 
so-called “dictionary” file. If it is not 
found here, the item or items may be 
ordered from one of the other libraries 
in the vicinity as a loan, a photostat or 
a microfilm copy. In copying references 
of any considerable length, microfilm is 
usually preferred because of its lower 
cost, but in some cases, it is not con- 
venient or desirable and _ photostat 
copies are then made. 


III—REPRINTS, PAMPHLETS, CLIPPINGS, 
PHOTOSTATS AND MICROFILMS. 

As a result of our policies, we are, 

of course, bound to accumulate a col- 

lection of copies of single articles in 





the form of reprints of published 
papers, pamphlets from governmental 
and other sources, clippings of articles 
taken from discarded magazines, photo- 
stats and microfilm copies purchased 
from the large libraries. With the ex- 
ception of microfilms, which, obviously, 
require separate treatment, no special 
indexing of these is attempted. These 
are included in the published indexing 
services in which they may be found by 
subject, author or other method of 
approach. Our problem is, then, only to 
file these by a convenient system for 
future reference. Assuming that com- 
plete reference data is furnished by the 
index used, we have chosen to file these 
in vertical file drawers in which a 
folder or folders are provided for each 
magazine or source. In this way, any- 
one seeking a _ particular reference 
found from indexes or other literature, 
can readily check whether or not it is 
available in this reprint collection by 
examining this file after first ascertain- 
ing that we do not have a file of the 
journal itself. 

The use of microfilm is increasing 
rapidly as a means for obtaining copies 
for reference of published material not 
readily available in the original. The 
use of film is preferred to photostats 
wherever possible because of economy 
in expense and also in filing space. It 
does, however, require separate treat- 
ment in filing since we tend to accumu- 
late a lot of short lengths of film devoted 
to individual articles. It has seemed to 
suit our purposes, therefore, to adopt a 
system similar to that for books, that 
is, films are roughly classified by sub- 
ject using the same system as outlined 
above for books. For each of the classi- 
fications, a one hundred foot reel is 
provided ready for use in the reading 
projector, and the films associated with 
that classification are spliced together 
on this reel. Serial numbers locate the 
position of the film on the reel and a 
record of numbers and titles are kept 
in a card file. A reading machine is, of 
course, available for use in reading 
film. 

IV—TRADE CATALOGS 

Every incoming mail brings to any 
engineering office its considerable bulk 
of catalogs and advertising matter, 
some of it asked for, most of it gratui- 
tous. A good deal of this material has 
value and hence a problem arises in 
making information on industrial prod- 
ucts and their suppliers readily avail- 
able, maintaining a file with minimum 
effort and keeping it adequate and up- 
to-date. Catalogs and leaflets are filed 
alphabetically by manufacturer’s name 
on open shelves. Unbound catalog 
material is placed in specially-made 
9%” x 12” manila envelopes with the 
company name on the outside. 

In using this file, it is visualized that 
an engineer will come to it either with 
the name of a manufacturer or with 
some product on which he wants manu- 
facturer’s data. In the first case he is 
referred, first, to a Wheeldex visible 
card file which lists all the manufac- 
turers’ names for which catalogs are in 
our file and, if he finds it listed, he 
will find a catalog on the shelves. In the 
second case, he is referred, first, to the 
Thomas Register, which lists companies 
by their products, then to the Wheeldex 
list, and, if available, on to the catalog 
shelves. The Register serves in this 
way as our only product index. 
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Maintenance of this file is quite 
simple. The borrower signs a card in 
taking anything from the library. Re- 
turned material is checked in each 
morning and returned to shelves. 

Keeping up-to-date as well as elimi- 
nation of unwanted material has to be 
a cooperative job. Engineers are re- 
quested to turn over to the library only 
the really useful catalogs of the new 
material received, and to call attention 
to new or interesting catalogs or 
product bulletins, as they are adver- 
tised, also, to report obsolete catalogs 
found in the files. The librarian, on the 
other hand, does little more than the 
daily filing, sends prepared postcard 
requests for new catalogs, and main- 
tains a file of signed borrower’s cards 
in the same way as all library property. 
About every five years it has seemed 
wise to go through the file completely 
with the assistance of one of the 
engineers and weed out old and unused 
material in order to avoid an aceumu- 
lation of obsolete or useless material. 
V—PATENTS 

The literature of engineering re- 

search and development is not complete 
without facilities for searching in the 
patented art. To this end, we maintain 
a complete file of the Official Gazette 
of the U.S. Patent Office from 1905 to 
date. Also, a file of thousands of “soft” 
copies of patents, themselves, is main- 
tained. However, though this is, and 
properly should be, housed with the 
library, card files and general main- 
tenance is under the supervision of. the 
Patent Engineer who, naturally, has 
special interests and problems in the 
use of this material. Details concerning 
the filing of patent material will, there- 
fore, be considered beyond the scope of 
this writing. 
_The continued usefulness of any 
library, great or small, probably de- 
pends on efficient, meticulous and un- 
tiring maintenance. In our case, this 
consists in a daily routine of 


(a) Checking and 
shelves material 
previous day; 

(b) Ordering and 
material; 

(c) Keeping card catalogs accurate 
and up-to-date. 


returning to 
borrowed the 


receiving new 


A small library such as is here des- 
cribed requires, furthermore, intelligent 
cooperation of the engineering person- 
nel who make use of it—to understand 
its capabilities, to avail themselves of 
the facilities provided, and to abide 
conscientiously by the simple rules and 
procedure devised to make such a self- 
service organization really work. It is 
unfortunate that familiarity with tech- 
niques of library organization cannot 
be assumed in technically trained 
people. The education of engineers has, 
it seems, generally neglected training 
in the use of the library as one of the 
“tools” necessary to research and 
development activities. Most engineers, 
particularly those who have not had 
academic training in research, are 
rarely aware of the general fund of 
scientific source material and how to 
obtain access to it. They are, moreover, 
usually ignorant of standard indexing 
and cataloging systems beyond, per- 
haps, the system used in the library of 
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the particular school where they got 
their training. 

In a library such as this one in 
which strong dependency necessarily 
has to be placed on use of indexes and 
available bibliographic services, some 
educational work has been necessary to 
show the value of these and, in fact, of 
literature searches in general. Too fre- 
quently such work is looked upon as 
beneath the dignity of an engineer and, 
if done at all, delegated to subordinate 
personnel. Conducting a _ search in 
technical literature, however, requires 
not only a knowledge of the subject of 
the search and the means available for 
such searches, but also, imagination, 
ingenuity and resourcefulness. These 
are characteristics associated presum- 
ably with engineers themselves, not 
their untrained assistants. 

However, the maximum possibilities 
in a useful library, or informational 
service, cannot be realized without a 
sophisticated and cooperative attitude 
on the part of management. They must 
be “sold” on the concept of a library 
service which provides for more than 
merely a repository for books and 
magazines but is, rather, an “observa- 
tion tower” from which to survey tech- 
nical subjects, as required, for example, 
in the initial stage of every research 
project; an “intelligence service” seek- 
ing out published information on any 
subject of interest to the company in its 
operation; a powerful “tool” for aiding 
in carrying on effective research and 
development. Given a sympathetic 
understanding of the possibilities, 
modest services such as have been des- 
cribed can be readily expanded into 
fields of greater usefulness. 

Thus far, the point of view in the 
foregoing description has been gener- 
ally “passive,” merely providing facili- 
ties to meet the requirements, when 
sought, of the technical staff. Obviously, 
a more aggressive policy would seek 
out ways of being of service, for ex- 
ample, the publication of an _ intra- 
company bulletin of abstracts from the 
current magazines of articles of spec- 
ialized technical interest, the building 
up of bibliographies on subjects of 
special interest to the company, the 
filing and compilation of indexes of 
intra-company reports, and so on. These 
are but a few of the possibilities which 
soon appear in evolving an informa- 
tional service of real usefulness in a 
technical research or development 
organization. 

The usefulness of a small library 
should not be measured by its physical 
size, the number of books on its shelves, 
or its furniture or budget, but by its 
opportunity and ability to contribute to 
the work being carried on. To appreci- 
ate its value as a necessary staff func- 
tion in a technical organization of 
whatever size, may, in a small plant, be 
a challenge to good management. To be 
sure, from one point of view, a segre- 
gated service of this sort may show up 
boldly as a direct charge against over- 
head expense of the business; the fact 
is, however, that most of these facilities 
have to be had one way or another and 
it is easy to lose sight of the expensive- 
ness, as well as inefficiency and in- 
effectiveness, resulting from dispersing 
the responsibility for obtaining these 
services among individual engineers or 
among individual departments within 
a company. 


ISA EMPLOYMENT SERVIc | 


(Continued from page 8: 


ELECTRONIC DESIGN AND DEVEI 
ENGINEERS. M. S. or Ph. D. in 
Engineering or Physics. Will requir: 
mum of approximately eight years of 
original electronic design experience 
of radar or pulse techniques. Sho 
person of recognized standing in the | 
openings available. Local housing 
Location Oak Ridge, Tenn. Box 163 


RESEARCH, DEVELOPMENT, DESIGN jy. 
GINEERS. Arma Corp., Brooklyn ’ 
established 1918 has openings of 
staff positions for qualified Research, | 
ment and Design Engineers 


INSTRUMENT TECHNICIANS (three) fo 
supervision, calibration and installation of jg. 
strument controls for atomic energy. Locatiog 
Long Island, N. Y. Box 165. 


INSTRUMENT ENGINEER. Must be 
to select proper process control instruments 
for maintaining proper conditions of tem. 
perature, pressure, OW, etC., write specifi. 
cations for obtaining bids; analyze their bids 
and select suppliers. Must be capable of 
making layout arrangements of instruments, 
Requires a knowledge of chemical process prin. 
ciples and operation, wide knowledge of types 
and makes of instruments and instrument cop. 
trol theory and application. A college education 
in chemistry and mechanics is helpful but not 
mandatory. Location Pittsburgh, Pa. Box 166, 


MECHANICAL ENGINEER to be project engin. 
eer for development of a motion picture camera 
for television industry. Desire 5 years of ex. 
perience in motion picture camera design or 
3 years of motion picture camera design plus 
5 years of mechanical instrument development, 
Location New York State, 30 miles north of 
New York City. 


INSTRUMENT ENGINEER for research and 
development work on jet propulsion devices, 
Should be specialist in the field of instrumen- 
tation for the static test of rocket motors, 
Location Trenton, N. J. Box 168 


The wraps are 
coming off! 


SEPT. 13-17 


Hold everything! It’s Foxboro's 
latest, hush-hush instrument devel- 
opment! Nothing like it! Be sure to 
see it in operation at... 


* 
BOOTH 535 


3rd Annual Instrument 
Conference and Exhibit 


THE NEATEST ENGINEERING 
“"SCOOP'’ IN YEARS 


al 





